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A MAIN FACILITY AND A SPRAY IRRIGATION FIELD.

THE MAIN FACILITY (FIGURE 2) CONSISTED OF A PRODUCTION BUILDING, A SMALL UTILITY BUILDING, AN
OFFICE, AND TWO DISPOSAL AREAS:  A BURN/BURIAL AREA FOR SOLID WASTES AND A PERCOLATION/
EVAPORATION POND FOR ACIDIC WASTEWATERS.

THE SPRAY IRRIGATION FIELD COVERS APPROXIMATELY SEVEN ACRES AND CONSISTS OF FOUR PARALLEL STRIPS
OF LAND (FIGURE 3). A SERIES OF SPRAY BEDS WERE USED IN 1980 FOR DISCHARGING PROCESS
WASTEWATERS.

THE SITE IS RELATIVELY FLAT ACROSS THE MAIN FACILITY WITH ONLY ABOUT 5 FEET OF RELIEF.  THE
SPRAY IRRIGATION FIELD SHOWS ABOUT 20 FEET OF RELIEF, DESCENDING FROM SOUTH TO NORTH.  BOTH
PORTIONS OF THE SITE DRAIN INTO SWAMPY AREAS WHICH EVENTUALLY DRAIN INTO AN UNNAMED STREAM NORTH
OF THE SITE, WHICH IN TURN, DRAINS INTO THE GOURD NECK AREA OF LAKE APOPKA. THE LAKE AND NEARBY
SWAMPS AND WETLANDS PROVIDE AN IMPORTANT NATURAL HABITAT FOR LOCAL WILDLIFE, INCLUDING NESTING
BALD EAGLES.

WITHIN A 1.2 MILE RADIUS OF THE SITE, LAND USE CONSISTS OF AGRICULTURAL LANDS (48%), LAKES AND
WETLANDS (31%), RANGE LAND AND FOREST (9%), EXTRACTION/TRANSITIONAL LANDS (7%), RESIDENTIAL
PROPERTY (LESS THAN 3%), AND COMMERCIAL/INDUSTRIAL LAND (LESS THAN 2%).

LOCALLY THERE IS NO CENTRAL WATER SUPPLY; THUS, APPROXIMATELY 16 LOCAL HOUSEHOLDS (60 CONSUMERS)
RELY ON PRIVATE WELLS WHICH TAP THE FLORIDAN AQUIFER FOR THEIR WATER SUPPLY.  WITHIN THE SITE
AREA, NO SURFACE WATER RESOURCES ARE USED FOR DRINKING WATER SUPPLIES, BUT LAKE APOPKA IS USED  
FOR RECREATIONAL PURPOSES.
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SECTION II
SITE HISTORY

OPERATIONAL HISTORY

FROM 1957 TO 1981, THE TOWER CHEMICAL COMPANY MANUFACTURED, FORMULATED, AND STORED VARIOUS
PESTICIDES.  THE TWO MAIN PRODUCTS PRODUCED BY TOWER WERE CHLOROBENZILATE (A MITICIDE) AND A
COPPER-BASED AGRICULTURAL FUNGICIDE WITH THE TRADE NAME "COP-O-CIDE".  IN ORDER TO PRODUCE  
CHLOROBENZILATE IT WAS NECESSARY TO EITHER BUY OR MANUFACTURE THE COMPOUND DICHLOROBENZIL. 
DURING PERIODS IN WHICH DICHLOROBENZIL WAS DIFFICULT TO OBTAIN, THE TOWER CHEMICAL COMPANY
MANUFACTURED IT IN-HOUSE FROM DICHLORO-DIPHENYL-TRICHLOROETHANE (DDT).  THIS OPERATION WAS USED  
DURING THE LAST FEW MONTHS OF THE COMPANY'S OPERATION.

ACIDIC WASTEWATERS WERE PRODUCED DURING THE MANUFACTURING PROCESS.

ORIGINALLY, THESE WASTEWATERS WERE DISCHARGED INTO THE UNLINED PERCOLATION/EVAPORATION POND
LOCATED AT THE MAIN FACILITY.  IN JULY 1980, THE SPRAY IRRIGATION FIELD WAS OPERATIONAL AND WAS
BEING USED FOR DISCHARGE OF THE ACIDIC WASTEWATERS.  THE SPRAY IRRIGATION FIELD WAS USED BECAUSE
THE PERCOLATION/EVAPORATION POND WAS FULL, AND IN FACT DID OVERFLOW ITS BANKS DURING JULY 1980.

THE BURN/BURIAL AREA HAD HISTORICALLY BEEN USED AS A BURNING GROUND FOR DISPOSAL OF THE
COMPANY'S SOLID CHEMICAL WASTES AND FOR BURIAL OF SOLID WASTES.  THE BURIED WASTES WERE BOTH
DRUMMED AND UNDRUMMED WASTES.

AS A RESULT OF THE PERCOLATION/EVAPORATION POND OVERFLOW, THE FLORIDA DEPARTMENT OF
ENVIRONMENTAL REGULATION (FDER) AND THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA), INITIATED
SITE INVESTIGATIONS IN EARLY 1981. IN DECEMBER 1981 ALL PRODUCTION OPERATIONS WERE STOPPED AT
THE TOWER CHEMICAL COMPANY AND THE FACILITY WAS DECOMMISSIONED DURING 1981.

IN 1981, PRIOR TO THE DECOMMISSIONING, THE WARRANTY DEED FOR THE PROPERTY OWNED BY THE TOWER
CHEMICAL COMPANY PLANT WAS TRANSFERRED TO JAMES E. GALLAGHER, AS TRUSTEE AND THE SPRAY
IRRIGATION FIELD WAS SOLD TO O.T. ENTERPRISES.



AFTER CLOSURE OF THE TOWER CHEMICAL COMPANY, TWO NEW BUSINESSES WERE OPENED ON THE MAIN
FACILITY:  CLASSIC MANUFACTURING COMPANY AND VITA-GREEN INC.  FROM 1981 TO 1986, CLASSIC
MANUFACTURING USED ABOUT 1 ACRE OF THE MAIN FACILITY FOR THE MANUFACTURE OF PLASTIC WORM FISHING 
LURES.  DURING THE SUMMER OF 1986, CLASSIC MANUFACTURING MOVED TO A NEW LOCATION OFF-SITE
ALTHOUGH CLASSIC STILL HOLDS THE PROPERTY DEED.  AFTER LEASING ANOTHER PORTION OF THE PROPERTY,
VITA-GREEN, INC. MOVED ONTO THE SITE IN SEPTEMBER 1981.  THIS COMPANY BLENDS POTTING SOILS AND
PACKAGES IT FOR HOME GARDEN USE.  VITA-GREEN IS STILL ACTIVELY OPERATING ON THE WESTERN PORTION
OF THE MAIN FACILITY.

THE AREA USED FOR THE EASTERN PORTION OF THE SPRAY IRRIGATION FIELD WAS BOUGHT JOINTLY IN THE
EARLY 1980'S BY MS. MABEL WATSON AND MR. WILLIAM WATSON, JR.  BOTH OWNERS NOW LIVE ON THE
PROPERTY AND USE THE LAND FOR CATTLE AND GOAT GRAZING AS WELL AS SUGAR CANE CULTIVATION.  THE
WESTERN PORTION WAS PURCHASED BY MR. BEN HARRISON WHO HAS BUILT HIS HOME ON THE PROPERTY AND
USED MOST OF THE LAND TO ESTABLISH A WHOLESALE NURSERY.

NONE OF THE ACTIVITIES SUBSEQUENT TO THE TOWER CHEMICAL COMPANY OPERATIONS HAVE SIGNIFICANTLY
IMPACTED THE SITE.

PERMIT AND REGULATORY HISTORY

THE PERMIT AND REGULATORY HISTORY BEGAN IN JULY 1979, WHEN THE TOWER CHEMICAL COMPANY APPLIED
FOR A NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT, FOLLOWED IN NOVEMBER 1979,
BY AN APPLICATION TO CONSTRUCT AN INDUSTRIAL WASTEWATER TREATMENT AND DISPOSAL SYSTEM.  THESE  
APPLICATIONS REFERRED TO OCCASIONAL DISCHARGE OF WASTEWATER INTO THE UNNAMED STREAM AT TIMES OF
FLOODING AND TO THE CONSTRUCTION OF THE SPRAY IRRIGATION FIELD.  THE EPA DID NOT ISSUE THE NPDES
PERMIT, BUT THE FDER DID GRANT A PERMIT TO CONSTRUCT FOR THE SPRAY IRRIGATION SYSTEM.  THE  
CONDITIONS OF THE CONSTRUCTION PERMIT INCLUDED AN INITIAL PERIOD OF OPERATION FOR APPROPRIATE
TESTING TO DETERMINE COMPLIANCE WITH THE PERMIT CONDITIONS.  THE PERMIT REQUIRED THE
INSTALLATION OF MONITORING WELLS BEFORE USE OF THE AREA AS A DISPOSAL SITE TO DETERMINE
BACKGROUND WATER QUALITY.  GROUNDWATER MONITORING EVERY SIX MONTHS AFTER OPERATIONAL START-UP
WAS ALSO A CONDITION OF THE PERMIT.

AS A RESULT OF THE DAMAGES CAUSED BY THE WASTEWATER POND OVERFLOW, ON JUNE 5, 1980, FDER ORDERED
TOWER CHEMICAL COMPANY TO CEASE ALL DISCHARGES FROM THE SITE.  THE TOWER CHEMICAL COMPANY
RESPONDED TO THE ORDER AND ASSURED FDER OF COMPLIANCE.  IN JULY 1980, THE STATE CIRCUIT COURT
RULED THAT THE TOWER CHEMICAL COMPANY COULD CONTINUE TO OPERATE ONLY IF THE COMPANY MET THE FDER
REQUIREMENTS.  FROM THIS POINT, TOWER CHEMICAL COMPANY AND FDER ENTERED INTO NEGOTIATIONS TO
DEFINE THE CLEAN-UP PROCESS FOR THE SITE.  MEANWHILE, FDER PURSUED LEGAL ACTION AGAINST THE
TOWER CHEMICAL COMPANY AND ITS PRESIDENT, MR. RALPH ROANE.

IN AUGUST 1980, EPA CONDUCTED A PRELIMINARY HAZARDOUS WASTE SITE INVESTIGATION OF THE TOWER
CHEMICAL COMPANY SITE.  THE SITE RECEIVED A HAZARDOUS RANKING SYSTEM (HRS) SCORE OF 44.03
(APPENDIX A).  AS A RESULT OF THE HRS SCORE, THE TOWER CHEMICAL COMPANY SITE WAS PROPOSED FOR  
INCLUSION ON THE NATIONAL PRIORITIES LIST OF HAZARDOUS WASTE SITES (NPL) IN OCTOBER 1981.  THE
SITE WAS FINALIZED ON THE NPL IN DECEMBER 1982.

ON JUNE 15, 1982, FDER, TOWER CHEMICAL COMPANY, AND MR. RALPH ROANE AGREED TO THE ENTRY OF A
CONSENT FINAL JUDGEMENT IN WHICH TOWER CHEMICAL COMPANY WAS TO PAY COMPENSATORY DAMAGES IN THE
AMOUNT OF $10,000,000 AND MR. ROANE WAS TO PAY $40,000.

IN DEVELOPMENT OF A CLEAN-UP PLAN, EPA PROVIDED INPUT TO FDER REGARDING THE NEED TO PREPARE A
FEASIBILITY STUDY (FS) TO DEVELOP A RANGE OF REMEDIAL ALTERNATIVES.  THE TOWER CHEMICAL COMPANY
AGREED TO PREPARE AN FS.  INTERACTIONS OCCURRED OVER A PERIOD OF ABOUT ONE YEAR AMONG EPA, FDER,
AND TOWER CHEMICAL COMPANY, BUT THE FS WAS NOT DEVELOPED.  IN FEBRUARY 1983, FDER CONSIDERED
FILING FOR CONTEMPT OF COURT BECAUSE NEITHER THE COMPANY NOR MR. ROANE HAD PAID THE
COURT-ORDERED JUDGEMENTS. INSTEAD OF TAKING FURTHER LEGAL ACTION, FDER REQUESTED THAT EPA
ACQUIRE THE MANAGEMENT ROLE FOR THE REMEDIAL PLANNING PROCESS FOR THE TOWER SITE.

IN MARCH 1984, EPA TASKED NUS CORPORATION, UNDER THE ORIGINAL REM-FIT CONTRACT, TO CONDUCT A
REMEDIAL INVESTIGATION AND FEASIBILITY STUDY (RI/FS) FOR THIS SITE.



A PUBLIC MEETING WAS HELD ON SEPTEMBER 16, 1986, TO PRESENT THE DRAFT REMEDIAL INVESTIGATION
REPORT AND THE DRAFT FEASIBILITY STUDY.  THE PUBLIC MEETING WAS THE INITIATION OF A PUBLIC
COMMENT PERIOD WHICH CLOSED ON OCTOBER 7, 1986.  EACH COMMENT RECEIVED DURING THE PUBLIC  
COMMENT PERIOD WAS ADDRESSED IN THE RESPONSIVENESS SUMMARY (APPENDIX B).

PREVIOUS STUDIES

AS A RESULT OF THE 1980 WASTEWATER POND OVERFLOW INCIDENT, BOTH EPA AND FDER INITIATED SEPARATE
STUDIES OF THE TOWER SITE.  THE FDER FOUND THAT WATER WITH A LOW PH EXTENDED FROM THE OVERFLOW
AREA TO LAKE APOPKA.  IN AUGUST 1980, THE FLORIDA GAME AND FRESH WATER FISH COMMISSION CONDUCTED 
A STUDY OF THE UNNAMED STREAM AND LAKE APOPKA.  THEIR RESULTS INDICATED THAT THE FISH POPULATION
IN THE STREAM WAS BELOW NORMAL.

ON AUGUST 12, 1980, EPA REGION IV ENVIRONMENTAL SERVICES DIVISION (ESD) CONDUCTED A SITE
SAMPLING INVESTIGATION WHICH INCLUDED THE MAIN FACILITY DISPOSAL AREAS, THE UNNAMED STREAM, FOUR
PRIVATE WELLS, AND THE SPRAY IRRIGATION FIELD.  HIGH CONCENTRATIONS OF DDT AND ASSOCIATED
PESTICIDE COMPOUNDS WERE FOUND IN SAMPLES COLLECTED FROM THE MAIN FACILITY WASTE DISPOSAL AREAS. 
THE STREAM WAS DETERMINED TO HAVE BEEN AFFECTED BY CHEMICALS FROM THE TOWER SITE.  OF THE FOUR
WELLS SAMPLED, ONE ORGANIC COMPOUND WAS IDENTIFIED IN A SAMPLE FROM ONE WELL, BUT EPA SUSPECTED  
THAT THIS COMPOUND WAS A RESULT OF LABORATORY CONTAMINATION.  SOME PESTICIDE COMPOUNDS WERE ALSO
IDENTIFIED IN SOIL SAMPLES FROM THE SPRAY IRRIGATION FIELD.  IN FEBRUARY 1981, THREE OF THE FOUR
RESIDENTIAL WELLS WERE RESAMPLED AND THE ANALYTICAL RESULTS REVEALED NO PRESENCE OF ORGANIC
COMPOUNDS.

IN 1981, FDER COLLECTED SAMPLES FROM THE SPRAY IRRIGATION FIELD AND THE MAIN FACILITY DISPOSAL
AREAS.  THE SOILS AT THE SPRAY IRRIGATION FIELD WERE FOUND TO BE CONTAMINATED BY PESTICIDES
PRIMARILY WITHIN THE UPPER FOOT OF SOIL.  HIGHER LEVELS OF PESTICIDE CONTAMINATION WERE
IDENTIFIED AT THE BURN/BURIAL AREA AND AT GREATER DEPTHS.  A GEOPHYSICAL SURVEY WAS ALSO
PERFORMED AT THE MAIN FACILITY AS PART OF THE FDER STUDY.  THE REPORT ISSUED BY FDER INDICATED A
POSSIBLE GROUNDWATER CONTAMINATION PROBLEM CAUSED BY MOUNDING EFFECT OF THE GROUND WATER BENEATH
THE FORMER WASTEWATER POND.  EPA'S CONTRACTOR, NUS CORP. RECOMMENDED FURTHER HYDROGEOLOGICAL
INVESTIGATION WITH THE CONCERN FOCUSING ON A POSSIBLE HYDRAULIC CONNECTION BETWEEN THE SURFICIAL
AND FLORIDAN AQUIFERS.

IN 1982, FDER COLLECTED SEVERAL GROUND WATER SAMPLES FROM TEMPORARY SANDPOINT WELLS SET JUST
BELOW THE WATER TABLE.  THESE ANALYTICAL RESULTS INDICATED THE PRESENCE OF DDT AND DICOFOL IN
THE GROUND WATER. LATER THE SAME YEAR, THE FIT CONTRACTOR FOR EPA (ECOLOGY & ENVIRONMENT, INC.)
ATTEMPTED A GEOPHYSICAL SURVEY AT THE SITE WITH LIMITED SUCCESS, PRESUMABLY DUE TO VERY DRY SOIL
CONDITIONS.

ALSO IN 1982, EPA/ESD CONDUCTED AN AMBIENT AIR SAMPLING INVESTIGATION TO SUPPORT THE SITE'S HRS
SCORE.  THE TOWER CHEMICAL COMPANY WAS NOT IN OPERATION AT THE TIME OF THE STUDY.  THE RESULTS
OF THE INVESTIGATION INDICATED THAT THERE WAS NOT AN AMBIENT AIR QUALITY PROBLEM IN THE  
VICINITY OF THE MAIN FACILITY.

IN APRIL 1983, THE CENTERS FOR DISEASE CONTROL (CDC) RECOMMENDED SITE STABILIZATION AND ACCESS
RESTRICTION TO THE MAIN FACILITY DISPOSAL AREAS.  THIS RECOMMENDATION LEAD TO THE AUTHORIZATION
AND IMPLEMENTATION OF AN IMMEDIATE REMOVAL MEASURE IN JULY 1983.  FOLLOWING THE REMOVAL  
ACTIVITIES, A REMEDIAL ACTION MASTER PLAN (RAMP), WAS DEVELOPED FOR THE SITE BUT THE RAMP ITSELF
DID NOT ENTAIL FIELD WORK.

PREVIOUS SITE RESPONSE ACTIONS

FOLLOWING THE CLOSURE OF THE TOWER CHEMICAL COMPANY, FDER REQUESTED ASSISTANCE FROM EPA TO
IMPLEMENT REMEDIAL ACTION AT THE SITE.  THE MAIN FACILITY WAS FURTHER SAMPLED AND AN IMMEDIATE
REMOVAL MEASURE (IRM) WAS CONDUCTED BY EPA IN JULY 1983.  FDER MAINTAINED THE LEAD AUTHORITY FOR 
THE REMOVAL WORK NECESSARY AT THE SPRAY IRRIGATION FIELD.  DESCRIPTIONS OF THE IRMS FOLLOW.

MAIN FACILITY IRM:  THE CENTERS FOR DISEASE CONTROL AGENCY FOR TOXIC SUBSTANCE AND DISEASE
REGISTRY (CDC/ATSDR) DETERMINED THAT A POTENTIAL THREAT TO PUBLIC HEALTH EXISTED AT THE TOWER



SITE DUE TO THE POTENTIAL FOR EXPOSURE TO WASTES IN THE MAIN FACILITY AREA.  FIELD STUDIES  
IDENTIFIED A 2,275 SQUARE FOOT AREA THAT COMPRISED THE BURN/BURIAL AREA. THIS AREA WAS EXCAVATED
TO AN AVERAGE DEPTH OF 8 FEET, WHERE PREVIOUSLY ELEVATED LEVELS OF PESTICIDES DIMINISHED.  AT A
DEPTH OF 5 FEET, APPROXIMATELY 70 EMPTY DRUMS AND 2 PARTIALLY FILLED DRUMS WERE UNEARTHED.  ALL
OF THESE EXCAVATED MATERIALS WERE SHIPPED TO THE CHEMICAL WASTE MANAGEMENT FACILITY IN EMILLE,
ALABAMA FOR DISPOSAL.

SIMULTANEOUS WITH THE EXCAVATION ACTIVITIES, WATER WAS PUMPED FROM THE PERCOLATION/EVAPORATION
POND.  THE WASTEWATER WAS TREATED ON-SITE TO LEVELS WHICH COMPLIED WITH EXISTING LAWS BY USE OF
AN ACTIVATED CARBON FILTER AND PH ADJUSTMENT.

THE TREATED WASTEWATER, WHICH HAD BEEN VERIFIED FOR RELEASE, WAS DISCHARGED INTO THE UNNAMED
STREAM NORTH OF THE SITE, AND THEREBY INTO LAKE APOPKA.  APPROXIMATELY 1,000,000 GALLONS OF
CONTAMINATED WATER WERE TREATED AND DISCHARGED.  ONCE THE WATER LEVEL IN THE PERCOLATION/
EVAPORATION POND WAS LOWERED SUFFICIENTLY, EXCAVATION OF THE CONTAMINATED SEDIMENTS BEGAN.  THE
SEDIMENTS WERE DEWATERED AND BULKED WITH THE EXCAVATED SOILS BEFORE BEING SHIPPED TO EMILLE,
ALABAMA. APPROXIMATELY 1,545 CUBIC YARDS OF CONTAMINATED SEDIMENTS WERE REMOVED FROM THE SITE.

AFTER THE REMOVAL ACTIVITY WAS COMPLETED, BOTH THE BURN/BURIAL AREA AND THE POND WERE BACKFILLED
WITH CLEAN FILL MATERIAL.  THE EXCAVATED PORTION OF THE BURN/BURIAL AREA WAS COVERED WITH A CLAY
CAP. A SURFACE WATER RUN-OFF DIVERSION SYSTEM WAS INSTALLED TO REDUCE THE AMOUNT OF
PRECIPITATION WHICH COULD PERCOLATE THROUGH THE FORMER POND AREA. FINALLY, A CHAIN LINK FENCE
WITH A LOCKING GATE WAS ERECTED AROUND THE PERIMETER OF THE TWO DISPOSAL AREAS.

SPRAY IRRIGATION FIELD IRM:  IN 1981, FDER ORDERED O.T. ENTERPRISES, THE PROPERTY OWNER, TO
CLEAN-UP THE SPRAY IRRIGATION FIELD.  THIS CLEAN-UP WAS TO CONSIST OF REMOVAL OF THE
CONTAMINATED SOILS AROUND EACH SPRAYHEAD AND DISASSEMBLY OF THE SYSTEM.  THE PVC LINES AND
SPRAYHEADS WERE REMOVED AND APPROXIMATELY 1.5 FEET OF SOIL WERE REMOVED FROM THE DEFOLIATED
AREAS SURROUNDING EACH SPRAYHEAD.  THIS SOIL REPORTEDLY WAS PLACED ON THE WEST SIDE OF THE WEST
POND.  THE REMAINING SOIL WAS THEN TILLED AND LIMED.  OTHER REPORTS SUGGEST THAT THE SPRAY
IRRIGATION FIELD WAS DISCED AND LIMED ONLY, AND THAT NO SOIL WAS REMOVED (HUBBARD, 1984). WITH
THIS UNCERTAINTY, THE SPRAY IRRIGATION FIELD WAS ADDRESSED AS PART OF THE RI/FS.
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SECTION III
CURRENT SITE STATUS

THE PHYSICAL CHARACTERISTICS OF THE TOWER CHEMICAL COMPANY SITE WERE EVALUATED DURING THE
REMEDIAL INVESTIGATION (RI) PROCESS.  AS A RESULT OF THE RI FIELD STUDY THE CURRENT STATUS OF
THE SITE HAS BEEN WELL DEFINED.  IN ORDER TO UNDERSTAND THE CURRENT SITE CONDITIONS IT IS 
NECESSARY TO KNOW WHAT COMPOUNDS WERE HISTORICALLY USED ON THE SITE. THIS INFORMATION IS
PRESENTED IN APPENDIX C.

SOILS

MAIN FACILITY SOILS

THE SOIL SAMPLES COLLECTED IN THE AREA OF THE MAIN FACILITY WERE OBTAINED FROM BOTH SURFACE AND
SUBSURFACE SAMPLING POINTS FROM FIVE AREAS WHICH WERE DEFINED BY DRAINAGE PATHWAYS (FIGURE 4). 
THE FIVE AREAS ARE:

• THE EAST DRAINAGE FIELD
• THE NORTH BURN/BURIAL DRAINAGE AREA
• THE SOUTH BURN/BURIAL DRAINAGE AREA
• THE FORMER POND OVERFLOW AREA, AND
• THE MAIN BUILDING DRAINAGE AREA.

SURFACE SOIL SAMPLE LOCATIONS ARE SHOWN IN FIGURE 5.  THE LOCATIONS OF SUBSURFACE SOIL SAMPLES
COLLECTED AT DEPTHS OF 2 FEET ARE SHOWN IN FIGURE 6 AND THOSE COLLECTED AT DEPTHS OF 7 FEET ARE
SHOWN IN FIGURE 7.



ANALYSIS OF THE SURFACE SOIL SAMPLES INDICATED THAT THE COMPOUNDS LISTED IN TABLE 1 WERE PRESENT
IN SIGNIFICANT QUANTITIES COMPARED TO THE BACKGROUND SAMPLES.  THE COMPOUNDS IDENTIFIED IN THESE
ANALYSES ARE REFLECTIVE OF THE KNOWN HISTORICAL OPERATIONS AT THE TOWER CHEMICAL COMPANY SITE. 
THE ANALYTICAL RESULTS OF THE TWO-FOOT AND SEVEN-FOOT SUBSURFACE SOIL SAMPLES ARE SHOWN IN
TABLES 2 AND 3 RESPECTIVELY.

THE RESULTS OF THE MAIN FACILITY SOIL SAMPLE ANALYSES SHOW THAT THE SURFACE SOILS THROUGHOUT THE
FACILITY ARE CONTAMINATED WITH 4,4'-DDT AND ITS DERIVATIVES, CHEMICALS WHICH ARE CURRENTLY
DIRECTLY ASSOCIATED WITH THE TOWER CHEMICAL COMPANY'S OPERATION (FIGURE 8).  SPECIFICALLY, FOUR  
AREAS WERE IDENTIFIED AT THE MAIN FACILITY THAT CONTAINED SIGNIFICANTLY ELEVATED CONCENTRATIONS
OF 4,4'-DDT AND ITS DERIVATIVES IN COMPARISON TO BACKGROUND LEVELS (FIGURE 9).  THESE FOUR AREAS
ARE:  THE STORAGE TANK AREA NEXT TO THE MAIN BUILDING (TO DEPTHS OF LESS THAN 1 FOOT), THE  
OVERFLOW AREA (TO DEPTHS OF LESS THAN 1 FOOT), THE DRAINAGE DITCH NORTHEAST OF THE BURN/BURIAL
AREA (TO DEPTHS OF LESS THAN 1 FOOT), AND AN AREA NORTHEAST OF THE ENTRANCE DRIVE (TO DEPTHS OF
ABOUT 3 FEET). THE DRAINAGE AREA SOUTH OF THE BURN/BURIAL AREA WAS FOUND TO BE CONTAMINATED WITH
COPPER AS WELL AS OTHER MINOR CONSTITUENTS. SUBSURFACE SOILS IN THE BURN/BURIAL AND FORMER
WASTEWATER POND DISPOSAL AREAS ALSO WERE FOUND TO CONTAIN ELEVATED LEVELS OF SITE-RELATED  
CONTAMINANTS (FIGURES 10 AND 11).  CONTAMINANTS IN THE BURN/BURIAL AREA SOILS ARE LOCATED IN THE
UNSATURATED ZONE WHILE THOSE IN THE FORMER WASTEWATER POND ARE ALREADY BELOW THE WATER TABLE.

THE HORIZONTAL EXTENT OF CONTAMINATED SOIL IN THE BURN/BURIAL AREA ROUGHLY CORRESPONDS WITH THE
BOUNDARIES SHOWN IN FIGURE 12. INFILTRATION THROUGH THE CONTAMINATED UNSATURATED ZONE APPEARS TO
BE CONTRIBUTING TO GROUNDWATER CONTAMINATION OF THE SURFICIAL AQUIFER. DISPERSAL OF CONTAMINATED
SURFACE SOIL WAS A PROBLEM IN THE PAST AS EVIDENCED BY CONTAMINATED SOILS IN THE RECEIVING
DRAINAGE AREAS.  SINCE THE FORMER WASTE DISPOSAL AREAS HAVE BEEN COVERED, RUN-OFF AND EROSION OF
CONTAMINATED SOILS APPEAR TO CURRENTLY BE ONLY A MINOR CONCERN.

THE OVERALL RESULTS OF THE RI REVEALED THAT ONLY A SMALL VOLUME OF SOILS IN THE MAIN FACILITY
AREA EXCEED THE CLEAN-UP CRITERIA SPECIFIED AS PART OF THE SELECTED REMEDY (APPENDIX D).  THE
AREAS WHICH SHOW CONTAMINATION IN EXCESS OF THE CLEAN-UP CRITERIA ARE ALONG THE SOUTHWESTERN
PORTION OF THE BURN/BURIAL AREA, ALONG THE BURN/BURIAL AREA RUN-OFF ZONE, THE OVERFLOW AREA OF
THE FORMER WASTE WATER POND AREA, AND THE TANK SPILLAGE AREA ADJACENT TO THE MAIN BUILDING.  THE
OVERALL VOLUME OF THESE CONTAMINATED SOILS IS APPROXIMATELY 4000 CUBIC YARDS.

SPRAY IRRIGATION FIELD SOILS

THE SOIL SAMPLES COLLECTED FROM THE SPRAY IRRIGATION FIELD WERE ALSO COLLECTED FROM SURFACE AND
SUBSURFACE SAMPLING POINTS.  THE SAMPLE COLLECTION AREA CONSISTED OF FOUR RECTANGULAR STRIPS: 
AREA 1, AREA 2, AREA 3S, AND AREA 3N.  THESE FOUR AREAS ARE BASED ON THE AREA AFFECTED BY THE
FOUR SPRAYHEADS USED BY THE TOWER CHEMICAL COMPANY FOR WASTEWATER DISPOSAL.

SURFACE SOIL SAMPLES WERE COLLECTED FROM THE POINTS INDICATED IN FIGURE 13 AND SUBSURFACE
SAMPLES WERE COLLECTED AT THE POINTS INDICATED IN FIGURE 14.  SUBSURFACE SOIL SAMPLES WERE
COLLECTED AT DEPTHS OF 2, 3, AND 4 FEET.  DUE TO THE HOMOGENEOUS NATURE OF THE SPRAY EFFLUENT,
IT WAS FEASIBLE TO USE COMPOSITE SAMPLING TECHNIQUES.  NO SURFACE SAMPLES WERE COLLECTED FROM
AREA 3N DUE TO THE ACTIVE PRESENCE OF PRIVATE REGRADING OPERATIONS IN WHICH CLEAN PLANTING SOILS
WERE ADDED IN THAT AREA DURING THE FIELD EFFORT.  AN ADDITIONAL COMPOSITE SURFACE SAMPLE WAS
COLLECTED ALONG THE WESTERN BOUNDARY OF THE WEST POND WHERE EXCAVATED SPRAYFIELD SOILS FROM THE
FDER IRM WERE REPORTEDLY STORED.

ALL CONTROL SAMPLES, BOTH SURFACE AND SUBSURFACE, WERE COLLECTED FROM A CITRUS ORCHARD WHICH
LIES UPGRADIENT AND WEST OF THE SPRAY IRRIGATION FIELD.  THE NATURE OF THE CONTAMINANTS FOUND IN
THE SURFACE AND SUBSURFACE SOILS AT THE SPRAY IRRIGATION FIELD CAN ALSO BE DIRECTLY RELATED TO
THE OPERATIONS AT THE TOWER SITE DUE TO THE PRESENCE OF 4,4'-DDT AND ITS DERIVATIVES.  A
COMPARISON OF SELECTED CONTAMINANTS FOUND IN SAMPLES COLLECTED DURING THE RI FROM SURFACE AND
SUBSURFACE SOILS IS PRESENTED IN TABLE 4.

THE SURFACE SOIL SAMPLING EFFORTS REVEALED THAT SOILS COULD BE TRANSPORTED DOWNGRADIENT IF
ERODED, AS SHOWN IN FIGURE 15, BUT IT WAS DEMONSTRATED IN THE RI REPORT THAT SIGNIFICANT EROSION
IS NOT OCCURRING.



THE HORIZONTAL EXTENT OF SURFACE CONTAMINATION IS GENERALLY EXPECTED TO BE AS SHOWN IN FIGURE
16.  SURFACE EXPRESSION OF THE SOIL CONTAMINATION IS REFLECTED BY THE PRESENCE OF STRESSED
VEGETATION IN THE AREAS AROUND THE FORMER SPRAYHEADS.

ANALYSIS OF THE SUBSURFACE SAMPLES HAS INDICATED THAT CONTAMINATION BY 4,4'-DDT AND ITS
DERIVATIVES IS DETECTABLE TO DEPTHS OF ABOUT 3 FEET IN AREAS 1, 2, AND 3S (FIGURE 17).  IN AREA
3N, THE SPRAY LINE APPARENTLY WAS NOT USED TO ANY GREAT EXTENT DURING THE TOWER CHEMICAL COMPANY
SPRAY IRRIGATION OPERATIONS BECAUSE NO CONTAMINATION WAS IDENTIFIED IN ANY OF THE SUBSURFACE
SOIL SAMPLES COLLECTED IN THAT AREA.  NO SIGNIFICANT SOIL CONTAMINATION WAS FOUND ALONG THE WEST
BANK OF THE WEST POND.

THE REMEDIAL INVESTIGATION SHOWED THAT NO CONTAMINATION EXISTS WITHIN THE SPRAY IRRIGATION FIELD
IN EXCESS OF THE ESTABLISHED SOIL CLEAN-UP CRITERIA FOR THIS SITE (APPENDIX D).  THEREFORE, SOIL
CONTAMINATION IN THE AREA OF THE SPRAY IRRIGATION FIELD IS NOT OF CONCERN FROM EITHER A PUBLIC
HEALTH OR AN ENVIRONMENTAL STANDPOINT.

HYDROGEOLOGY

GROUNDWATER CHARACTERISTICS

GROUNDWATER IN THE VICINITY OF THE TOWER SITE OCCURS IN THE UNCONFINED SURFICIAL AQUIFER AND THE
CONFINED FLORIDAN AQUIFER (FIGURE 18).  THE SURFICIAL AQUIFER EXTENDS OVER MOST OF THE SITE AND
IS COMPOSED MAINLY OF QUARTZ SAND WITH VARYING AMOUNTS OF CLAY AND SILT.  WELLS SCREENED IN THE
SURFICIAL AQUIFER ARE NOT USED FOR DOMESTIC WATER SUPPLIES. GROUNDWATER IN THE FLORIDAN AQUIFER
FLOWS THROUGH SOLUTION CHANNELS AND JOINT SYSTEMS IN THE LIMESTONE BEDROCK.  THE FLORIDAN
AQUIFER IS THE MAJOR POTABLE DRINKING WATER SOURCE IN CENTRAL FLORIDA AND MANY LOCAL RESIDENTS
HAVE WELLS SCREENED IN SOLUTION CHANNELS WITHIN THE FLORIDAN AQUIFER.

SURFICIAL AQUIFER.  THE SURFICIAL AQUIFER, IN THE AREA OF THE TOWER CHEMICAL COMPANY SITE, FLOWS
GENERALLY TO THE NORTHEAST, TOWARDS THE UNNAMED CREEK.  THE WATER TABLE RANGES FROM 0 TO 20 FEET
BELOW THE LAND SURFACE.  HORIZONTAL GROUNDWATER VELOCITY IS ESTIMATED TO BE LESS THAN 2 FEET PER
YEAR OVER MOST OF THE SITE, BUT A 150 FOOT AREA EXTENDING FROM THE NORTHEASTERN PORTION OF THE
BURN/BURIAL AREA MAY HAVE A HORIZONTAL VELOCITY OF 10 FEET PER YEAR DUE TO LOCALIZED MOUNDING OF 
THE GROUNDWATER.  GROUNDWATER FLOW FROM THE SITE MAY, IN PART, DISCHARGE INTO THE UNNAMED CREEK
NORTH OF THE SITE AND ULTIMATELY REACH LAKE APOPKA.  BASED ON THE FIELD INVESTIGATION, IT IS
VERY LIKELY THAT A VERTICAL COMPONENT OF FLOW EXISTS FROM THE SURFICIAL AQUIFER DOWNWARD INTO
THE FLORIDAN AQUIFER.

FLORIDAN AQUIFER.  THE FLORIDAN AQUIFER, IN THE SITE AREA, IS POORLY CONFINED BY THE OVERLYING
HAWTHORN FORMATION WHICH IS LATERALLY DISCONTINUOUS ACROSS THE MAIN FACILITY DUE TO THE PRESENCE
OF RELIC SINKHOLES.  GROUNDWATER IN THE FLORIDAN AQUIFER MOVES RAPIDLY THROUGH SOLUTION CHANNELS
IN A NORTHEASTERLY DIRECTION.  THE TOP OF THE FLORIDAN AQUIFER RANGES BETWEEN 54 AND 188 FEET
BELOW THE LAND SURFACE, WITH THE POTENTIOMETRIC SURFACE BETWEEN 5 AND 10 FEET BELOW THE LAND
SURFACE. GENERALLY, THE POTENTIOMETRIC SURFACE OF THE FLORIDAN AQUIFER IMITATES THE TOPOLOGY OF
THE SURFICIAL AQUIFER'S WATER TABLE.  THE FLORIDAN AQUIFER IS THE PRIMARY DRINKING WATER SOURCE
WITHIN THE SITE AREA.

ANALYTICAL RESULTS

SURFICIAL AQUIFER.  GROUNDWATER SAMPLES FROM THE SURFICIAL AQUIFER WERE COLLECTED IN NOVEMBER
1984 AND IN MARCH 1985 FROM 8 NEW MONITORING WELLS AND 2 WELLS INSTALLED BY THE TOWER CHEMICAL
COMPANY (FIGURE 19). SAMPLES COLLECTED FROM THE UPGRADIENT WELL, DS-01, PROVIDED BACKGROUND  
INFORMATION.  TWO ADDITIONAL SAMPLES WERE COLLECTED TO PROVIDE INFORMATION ON THE GROUND WATER
QUALITY IN AREAS OF HIGH SOIL CONTAMINATION:  FROM THE SURFACE OF THE WASTEWATER POND (A SURFACE 
EXPRESSION OF THE WATER TABLE) AND FROM GROUND WATER WHICH HAD INFILTRATED AN EXCAVATION TRENCH
IN THE AREA OF THE FORMER WASTEWATER POND.

TABLE 5 LISTS THE CONTAMINANTS OF CONCERN IDENTIFIED IN THE SURFICIAL AQUIFER AT THE MAIN
FACILITY.  THE CONTAMINANTS OF CONCERN WERE SELECTED BASED ON THE OVERRIDING HEALTH AND
ENVIRONMENTAL RISKS POSED BY THE COMPOUNDS PRESENT, AS DETERMINED IN ACCORDANCE WITH THE PUBLIC



HEALTH EVALUATION MANUAL, OCTOBER 1986, AND EXISTING ENVIRONMENTAL LAWS.

THE RESULTS OF THE GROUNDWATER SAMPLING AND ANALYSIS SHOW THAT THE SURFICIAL AQUIFER AT THE MAIN
FACILITY IS CONTAMINATED WITH XYLENE, ETHYL BENZENE, GAMMA-BHC, CHLOROBENZILATE, 4,4'-DDT WITH
ITS DERIVATIVES AND SEVERAL OTHER COMPOUNDS.  CONTAMINANT MIGRATION TO THE NORTHEAST HAS  
EXTENDED BEYOND THE BOUNDARIES OF THE BURN/BURIAL AREA WITH POSSIBLE CONTAMINATED GROUNDWATER
DISCHARGE OCCURRING INTO THE DITCH EAST OF THE FACILITY (FIGURE 20).  VERTICALLY, CONTAMINATED
GROUND WATER IN THE BURN/BURIAL AREA WAS IDENTIFIED AT A DEPTH OF 35 FEET IN MONITORING WELLS
SET ON TOP OF THE HAWTHORN FORMATION.

ACTIVITIES FROM THE TOWER CHEMICAL COMPANY SITE DID IMPACT THE SURFICIAL AQUIFER GROUNDWATER IN
THE VICINITY OF THE MAIN FACILITY.  CONTAMINANTS WERE ALSO DETECTED AT A DEPTH OF 60 FEET
BENEATH THE FORMER WASTEWATER POND IN THE RELIC SINKHOLE.  MIGRATION OF CONTAMINANTS FROM THE  
SURFICIAL AQUIFER IS PROBABLY OCCURRING VIA THIS RELIC SINKHOLE.

SAMPLES COLLECTED FROM THE AREA OF THE SPRAY IRRIGATION FIELD INDICATED THAT THERE HAS BEEN
MINIMAL IMPACT ON THE SURFICIAL AQUIFER IN THAT AREA, AND NO HEALTH CRITERIA WERE EXCEEDED. 
THEREFORE, IT WAS CONCLUDED THAT THE WASTEWATER SPRAY IRRIGATION PRACTICES OF THE TOWER CHEMICAL 
COMPANY DID NOT SIGNIFICANTLY IMPACT SURFICIAL GROUND WATER RESOURCES IN THE VICINITY OF THE
SPRAY IRRIGATION FIELD.

FLORIDAN AQUIFER.  GROUNDWATER SAMPLES FROM THE FLORIDAN AQUIFER WERE COLLECTED FROM A TOTAL OF
12 PRIVATE WATER SUPPLY WELLS AND TWO NEWLY INSTALLED MONITORING WELLS (FIGURE 21).  MONITORING
WELL MFW-01 WAS USED AS A BACKGROUND WELL.

THE ANALYTICAL RESULTS OF THE GROUNDWATER SAMPLES COLLECTED FROM THE FLORIDAN AQUIFER INDICATE
THAT TOWER CHEMICAL COMPANY SITE HAS NOT IMPACTED THE GROUNDWATER QUALITY OF THE FLORIDAN
AQUIFER.  OF ALL COMPOUNDS IDENTIFIED IN SAMPLES COLLECTED FROM THE FLORIDAN AQUIFER, THE ONLY
CONSTITUENT KNOWN TO HAVE BEEN USED BY THE TOWER CHEMICAL COMPANY IS COPPER.  HOWEVER, THE
CONCENTRATION OF COPPER FOUND IN THE DOWNGRADIENT FLORIDAN AQUIFER SAMPLES IS SIMILAR TO THE
CONCENTRATION FOUND IN THE SAMPLE COLLECTED FROM THE UPGRADIENT WELL.  OVERALL, IT IS BELIEVED
THAT THE OPERATIONS ASSOCIATED WITH THE TOWER CHEMICAL COMPANY HAVE NOT IMPACTED THE WATER
QUALITY OF THE FLORIDAN AQUIFER.

SURFACE WATER AND SEDIMENTS

SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED FROM THE FOLLOWING LOCATIONS IN THE SITE
VICINITY:  THE EAST DITCH ON THE MAIN FACILITY, THE UNNAMED STREAM NORTH OF THE SITE, AND THE
SPRAY IRRIGATION FIELD PONDS.

SURFACE WATER

SURFACE WATER SAMPLES WERE COLLECTED FROM THE POINTS INDICATED IN FIGURE 22.  THE BACKGROUND
SURFACE WATER SAMPLE WAS COLLECTED FROM A SMALL POND WITHIN THE SWAMP (SW-01); AT A POINT
UNAFFECTED BY THE TOWER CHEMICAL COMPANY OPERATIONS.

TABLE 6 SHOWS THE CONCENTRATIONS OF SELECTED CONTAMINANTS FOUND IN SURFACE WATER SAMPLES
COLLECTED FROM BOTH THE UNNAMED STREAM AND THE EAST DITCH.  IT IS OBVIOUS THAT 4,4-DDT AND ITS
DERIVATIVES WERE FOUND IN SURFACE WATER SAMPLES COLLECTED WEST OF THE MAIN FACILITY FROM THE  
UNNAMED STREAM AT THE FORMER WASTEWATER POND OVERFLOW POINT AND EAST OF THE MAIN FACILITY IN THE
EAST DITCH.  THEREFORE, THE NATURE OF THE CONTAMINANTS IN THESE TWO AREAS CAN BE RELATED TO PAST
ACTIVITIES AT THE TOWER CHEMICAL COMPANY.  HOWEVER, AS PREVIOUSLY DISCUSSED, IT APPEARS THAT
THESE CONTAMINANTS MAY BE THE RESULT OF GROUNDWATER DISCHARGE RATHER THAN THE RESULT OF SURFACE
WATER RUN-OFF.

TABLE 7 SHOWS ALL THE CONTAMINANTS FOUND IN THE SURFACE WATER SAMPLES COLLECTED FROM THE SPRAY
IRRIGATION FIELD PONDS.  AS CAN BE SEEN FROM THIS TABLE, ALL CONTAMINANTS WERE AT LOW
CONCENTRATIONS AND THESE CONTAMINANTS DO NOT APPEAR TO BE RELATED TO TOWER CHEMICAL COMPANY  
OPERATIONS.  IT APPEARS THAT ACTIVITIES CONDUCTED IN THE SPRAY IRRIGATION FIELD DID NOT
SIGNIFICANTLY IMPACT THE NEARBY PONDS.



SEDIMENTS

SEDIMENTS SAMPLES WERE COLLECTED FROM THE POINTS INDICATED IN FIGURE 23. THE BACKGROUND SEDIMENT
SAMPLE, SE-01, WAS COLLECTED FROM A SMALL POND LOCATED IN A SWAMP AREA WHICH WAS UNAFFECTED BY
OPERATIONS FROM THE TOWER CHEMICAL COMPANY.

TABLE 8 SHOWS THE CONCENTRATIONS OF SELECTED CONTAMINANTS FROM THE SAMPLES COLLECTED IN THE
UNNAMED TRIBUTARY AND FROM THE EAST DITCH.  THE CONCENTRATIONS OF 4,4'-DDT AND ITS DERIVATIVES
AND METALS IN SAMPLES FROM THE UNNAMED TRIBUTARY WERE COMPARABLE TO THOSE FOUND IN THE CONTROL  
SAMPLE AND ALL OF WHICH ARE BELOW ACTION LEVELS ESTABLISHED IN THIS RECORD OF DECISION.  IN
CONTRAST, THE CONCENTRATION OF COPPER FROM THE EAST DITCH SAMPLE WAS 50,000 UG/KG, WHICH IS
SIGNIFICANTLY HIGHER THAN THE CONCENTRATION FOUND IN THE CONTROL SAMPLE (5,000 UG/KG).  THE
COPPER CONTAMINATION CAN BE RELATED TO OPERATIONS CONDUCTED AT THE TOWER CHEMICAL COMPANY. 
HOWEVER, THE CONCENTRATION LEVELS OF COPPER CONTAMINATION IN THE EAST DITCH DOES NOT EXCEED THE
HEALTH BASED CLEAN-UP CRITERION.  TABLE 9 PRESENTS THE MAXIMUM CONCENTRATIONS OF CONTAMINANTS
FROM ALL SAMPLES COLLECTED FROM THE PONDS IN THE SPRAY IRRIGATION FIELD AREA.  THE COMPOUNDS
IDENTIFIED IN THE IRRIGATION FIELD SEDIMENT SAMPLES ARE NOT ASSOCIATED WITH OPERATIONS FROM THE
TOWER CHEMICAL COMPANY.  IN ANY CASE, THEY DO NOT SIGNIFICANTLY DIFFER FROM THE CONTROL SAMPLE
AND ARE BELOW ESTABLISHED CLEAN-UP LEVELS, THUS THE CONTAMINANTS DO NOT PRESENT ANY SIGNIFICANT
HEALTH OR ENVIRONMENTAL THREAT.

AIR INVESTIGATION

DURING THE 1983 EPA REMOVAL ACTION AIR QUALITY MONITORING STATIONS WERE ESTABLISHED AT THE
POINTS SHOWN IN FIGURE 24.  THE MONITORING CONDUCTED DURING THE 1983 REMOVAL ACTIVITY INDICATED
THAT THE CONCENTRATION OF PARTICULATE AND VOLATILE CONTAMINANTS IN THE AIR DID NOT DIFFER  
SIGNIFICANTLY BEFORE OR DURING THE EXCAVATION ACTIVITY.  THE AMBIENT CONCENTRATIONS OF THE
PARTICULATE AND VOLATILE PESTICIDES IN SAMPLES COLLECTED FROM THE SITE REMAINED AT LEVELS
BETWEEN 10-4 AND 10-9 MILLIGRAMS PER CUBIC METER BEFORE AND DURING THE IMMEDIATE REMOVAL.  
EXCAVATION WORK IN THE FORMER DISPOSAL AREAS REQUIRED PERSONNEL RESPIRATORY PROTECTION FOR THOSE
WORKERS IN THE IMMEDIATE VICINITY AS A PRECAUTIONARY HEALTH AND SAFETY MEASURE.

THE AIR MONITORING PERFORMED DURING THE RI FOUND NO DETECTABLE LEVELS OF CONTAMINANTS IN THE
BREATHING ZONE EXCEPT WHEN FIVE OF THE SIX MONITORING WELLS AT THE MAIN FACILITY WERE OPENED AND
PURGED FOR SAMPLING.  WHILE WORKING AT THESE WELLS PERSONNEL RESPIRATORY PROTECTION WAS REQUIRED
BECAUSE OF THE EXTREMELY ELEVATED HYDROGEN SULFIDE CONCENTRATIONS.  AN AMBIENT HYDROGEN SULFIDE
PROBLEM WAS NOT DETECTED.

ENDANGERED AND THREATENED SPECIES

THERE ARE NO FEDERALLY-LISTED PROTECTED PLANT SPECIES IN LAKE COUNTY. OF THE STATE-PROTECTED
PLANT SPECIES ONLY ADDER'S TONGUE FERN HAS BEEN REPORTED AS POSSIBLY EXISTING IN THE VICINITY OF
THE SITE.  THIS PLANT, WHOSE SCIENTIFIC NAME IS OPHIOGLOSSUM PALMATUM, IS CONSIDERED ENDANGERED  
BY THE STATE OF FLORIDA.

THERE ARE SEVERAL FEDERALLY PROTECTED ANIMAL SPECIES WITHIN THE AREA OF THE TOWER CHEMICAL
COMPANY SITE.  THESE ENDANGERED OR THREATENED SPECIES ARE LISTED IN TABLE 10.  ANY REMEDIAL
ACTION TAKEN AT THIS SITE MUST INCLUDE CONSIDERATION OF THE POTENTIAL IMPACT THAT IMPLEMENTATION
COULD HAVE ON THESE SPECIES.

A NATURAL RESOURCE DAMAGE ASSESSMENT WAS CONDUCTED FOR THIS SITE BY THE U. S. FISH AND WILDLIFE
SERVICE (FWS).  IN THIS ASSESSMENT, THE FWS CONCLUDED THAT THE TOWER CHEMICAL COMPANY SITE MAY
HAVE IMPACTED THE SURROUNDING TRUSTEE RESOURCES IN A MANNER THAT THREATENS THE ABILITY OF THE
AREA TO SUSTAIN RESIDENT FLORAL AND FAUNAL POPULATIONS.  HOWEVER, AFTER REVIEWING THE REMEDY
BEING PROPOSED FOR THE TOWER CHEMICAL COMPANY SITE, THE FWS CONCLUDED THAT THE STEPS BEING
RECOMMENDED FOR REMEDIATION WILL BE SUFFICIENT TO PROVIDE PROTECTION OF THE TRUSTEE RESOURCES
(APPENDIX E).

#ENF
SECTION IV



ENFORCEMENT PROFILE

INITIAL NOTICE LETTERS WERE SENT TO ALL IDENTIFIED POTENTIALLY RESPONSIBLE PARTIES (PRPS) ON
MARCH 5, 1982.  THE RECIPIENTS INCLUDED RALPH ROANE, PRESIDENT, TOWER CHEMICAL COMPANY; JAMES
GALLAGHER, TRUSTEE, GALLAGHER LAND TRUST ("TRUST"); AND JOHN BLANCHARD, OWNER, O. T.
ENTERPRISES.  FOLLOWING ISSUANCE OF THE LETTERS, A MEETING WAS HELD ON MAY 15, 1982 IN EPA'S
REGIONAL OFFICES IN ATLANTA, GEORGIA WITH ALL PRPS EXCEPT RALPH ROANE PRESENT.  AT THE MEETING,
REPRESENTATIVES OF THE TRUST COMMITTED TO PREPARE A FEASIBILITY STUDY TO IDENTIFY OPTIONS FOR
CLEAN-UP OF THE SITE.  FOLLOWING SEVERAL REQUESTS FOR EXTENSIONS OF TIME BY THE TRUST AND
REPEATED MISSED DEADLINES FOR PROVIDING THE STUDY, EPA, WITH THE ENCOURAGEMENT OF THE STATE OF
FLORIDA, DETERMINED IN JUNE 1983 THAT AN IMMEDIATE REMOVAL ACTION WAS WARRANTED.

ON JUNE 9, 1983, EPA REGION IV ISSUED A CERCLA SECTION 106 ADMINISTRATIVE ORDER TO THE PRPS
REQUIRING A SURFACE CLEAN-UP OF THE SITE.  THE PRPS FAILED TO COMPLY WITH THE ORDER AND DURING
JUNE AND JULY 1983, EPA REGION IV CONDUCTED A FUND FINANCED REMOVAL ACTION AT THE SITE.

PRIOR TO THE COMMENCEMENT OF THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY (RI/FS) AT THE
SITE EPA AGAIN NOTIFIED THE PRPS AND INVITED THEM TO CONDUCT OR PARTICIPATE IN THE RI/FS.  THE
PRPS FAILED TO REPLY AND EPA INITIATED THE RI/FS.

ON JUNE 30, 1984, EPA REGION IV REFERRED A SECTION 107 COST RECOVERY CASE TO EPA HEADQUARTERS
AND TO THE DEPARTMENT OF JUSTICE.  THE COMPLAINT WAS FILED IN APRIL 1985.  THE DEFENDANTS NAMED
WERE THOSE NOTED ABOVE.  ON JUNE 5, 1986, AN AMENDED COMPLAINT WAS FILED NAMING INDIVIDUAL TRUST
MEMBERS AS DEFENDANTS.  A TRIAL DATE HAD BEEN SET FOR JUNE 1987, BUT THE CASE HAS BEEN REMOVED
FROM THE TRIAL DOCKET PENDING FINALIZATION OF A CONSENT DECREE BETWEEN EPA AND SEVERAL
INDIVIDUAL MEMBERS OF THE GALLAGHER LAND TRUST TO PARTIALLY REIMBURSE THE HAZARDOUS SUBSTANCES
TRUST FUND FOR EXPENDITURES RELATED TO THE 1983 REMOVAL ACTION.

TO DATE, THE PRPS HAVE NOT MADE A PROPOSAL TO UNDERTAKE ANY RESPONSE ACTIONS AT THE SITE AND,
BASED ON PAST PERFORMANCES, THERE IS NO REASON TO BELIEVE THAT THEY WILL DO SO IN THE FUTURE.

#AE
SECTION V
ALTERNATIVES EVALUATION

PUBLIC HEALTH AND ENVIRONMENTAL OBJECTIVES

PUBLIC HEALTH CONCERNS

THE PUBLIC HEALTH THREAT POSED BY THE TOWER CHEMICAL COMPANY SITE, AS IDENTIFIED IN THE RISK
ASSESSMENT (APPENDICES O AND P, RI), IS RELATIVELY MINIMAL.  SEVERAL COMPLETE EXPOSURE PATHWAYS
EXIST: INGESTION OF CONTAMINATED SOILS AND SURFACE WATER, PHYSICAL CONTACT WITH CONTAMINATED
SOILS AND SURFACE WATER, INHALATION OF AIRBORNE PARTICULATES, AND POTENTIAL FOR INGESTION OF
CONTAMINATED GROUNDWATER VIA MIGRATION OF CONTAMINATED SURFICIAL AQUIFER GROUND WATER INTO THE  
FLORIDAN AQUIFER.  THE RISK ASSESSMENT FOUND THAT THE SITE CURRENTLY APPEARS TO POSE NO
SIGNIFICANT HEALTH THREAT, BUT POTENTIAL EXPOSURES ARE A RISK.  THIS WAS SUPPORTED BY THE
CDC/ATSDR PUBLIC HEALTH EVALUATION (APPENDIX F).

ENVIRONMENTAL CONCERNS

DISCHARGE OF CONTAMINATED GROUND WATER FROM THE SURFICIAL AQUIFER INTO THE SURFACE WATERS OF THE
UNNAMED TRIBUTARY NORTH OF THE TOWER SITE POSES A POTENTIAL ENVIRONMENTAL RISK.  THE UNNAMED
TRIBUTARY DISCHARGES INTO THE GOURD NECK AREA OF LAKE APOPKA AND SEVERAL FEDERALLY PROTECTED  
ENDANGERED OR THREATENED SPECIES LIVE WITHIN THE RANGE OF THE TOWER CHEMICAL COMPANY SITE.

TECHNOLOGIES CONSIDERED

SEVERAL TECHNOLOGIES WERE CONSIDERED FOR REMEDIATING THE TOWER CHEMICAL COMPANY SITE.  THE
TECHNOLOGIES WERE PRESENTED IN GROUPS TARGETED AT REMEDIATING A SINGLE ASPECT OF THE SITE. 
TABLE 11 SHOWS THE TECHNOLOGIES CONSIDERED FOR REMEDIATION OF SURFACE AND GROUNDWATER  



CONTAMINATION, TECHNOLOGIES CONSIDERED FOR REMEDIATION OF SOIL CONTAMINATION, AND TECHNOLOGIES
RESPONDING TO INSTITUTIONAL CONTROLS.

SEVERAL COMBINATIONS OF TECHNOLOGIES WILL PROVIDE REMEDIAL ACTIONS WHICH COMPLY WITH APPLICABLE,
RELEVANT, AND APPROPRIATE ENVIRONMENTAL LAWS. HOWEVER, PREFERENCE WAS GIVEN TO TREATMENT
TECHNOLOGIES OR RESOURCE RECOVERY OPTIONS WHICH REDUCE THE TOXICITY, MOBILITY OR VOLUME OF THE  
WASTE TO THE MAXIMUM EXTENT PRACTICABLE.  REMEDIATION OF THE SITE WILL RESPOND TO ISSUES RAISED
UNDER THE SAFE DRINKING WATER ACT (SDWA), CLEAN WATER ACT (CWA), THE RESOURCE CONSERVATION AND
RECOVERY ACT (RCRA).

SOIL FLUSHING/SOIL WASHING.  THIS TECHNOLOGY HAS BEEN DEMONSTRATED TO BE FEASIBLE IN SOILS WHICH
HAVE LOW LEVELS OF NATURALLY OCCURRING METALS, HOWEVER, SOILS TYPICAL OF THIS SITE HAVE BEEN
SHOWN TO HAVE VERY HIGH LEVELS OF NATURAL ALUMINUM AND IRON - SEVERAL ORDERS OF MAGNITUDE HIGHER 
THAN THAT OF THE CONTAMINANTS.  AS A RESULT, THE WASHING FLUIDS WOULD PREFERENTIALLY REMOVE THE
NATURALLY OCCURRING METALS RATHER THAN THE LOW LEVELS OF CONTAMINANTS.

BIODEGRADATION.  BIODEGRADATION DOES NOT ADDRESS THE METALS CONTAMINATION FOUND AT THE SITE AND
WOULD REQUIRE LONG TERM OPERATIONS BEFORE FULL CLEAN-UP IS EFFECTIVE.  OTHER TECHNOLOGIES, E.G., 
INCINERATION, WOULD PROVIDE EQUAL DESTRUCTION EFFICIENCIES IN A SHORTER TIME FRAME.

ACTIVATED CARBON.  ALTHOUGH THIS TECHNOLOGY HAS BEEN PROVEN EFFECTIVE FOR TREATMENT OF BOTH
ORGANICS AND INORGANICS IN SOILS, IT WOULD REQUIRE LONG TERM MONITORING TO INSURE THAT NO
LEACHATE DEVELOPS FROM THE SITE. THIS REMEDY WAS ELIMINATED IN FAVOR OF MORE PERMANENT RESPONSE
OPTIONS.

LIME-FLY ASH POZZOLAN PROCESS.  ALTHOUGH THIS PROCESS IS EFFECTIVE IN ADDRESSING INORGANIC
CONTAMINATION, THE VOLUME OF MATERIALS WOULD INCREASE, THUS CAUSING AN INCREASED DISPOSAL
FACILITY REQUIREMENTS.  IN ADDITION, THE SOILS BEING SOLIDIFIED CONTAIN SIGNIFICANT AMOUNTS OF  
ORGANIC COMPOUNDS WHICH COULD AFFECT THE INTEGRITY OF THE CEMENT MONOLITH.  THE PRESENCE OF
ORGANICS WILL REQUIRE CONTAINMENT OF THE MONOLITH WITHIN AN ON-SITE LANDFILL BUILT ABOVE THE
LAND SURFACE DUE TO THE LOCALLY HIGH WATER TABLE.  THIS TECHNOLOGY WOULD ALSO REQUIRE  
LONG-TERM (30 YEARS) MONITORING WHICH IS LESS FAVORABLE THAN TECHNOLOGIES WHICH PROVIDE
PERMANENT DESTRUCTION OF WASTES.  ADD OTHER TECHNOLOGIES ARE EQUALLY EFFECTIVE FOR SIMILAR
COSTS.

POZZOLAN - PORTLAND CEMENT PROCESS.  SAME AS LIME-FLY ASH POZZOLAN PROCESS.

THERMOPLASTIC MICROENCAPSULATION.  ALTHOUGH FEASIBLE, THIS OPTION REQUIRES SPECIALIZED
EQUIPMENT, TRAINED PERSONNEL, AND IS EXPENSIVE. OTHER TREATMENT TECHNOLOGIES ARE EQUALLY
EFFECTIVE AND LESS EXPENSIVE.

MACROENCAPSULATION.  SAME AS THERMOPLASTIC MICROENCAPSULATION.

ON-SITE DISPOSAL.  WHILE THE VOLUME AND LEVELS OF CONTAMINANTS ARE RELATIVELY LOW, A HIGH WATER
TABLE AT THE SITE MAKES IT INFEASIBLE TO SOLIDIFY OR BUILD AN ON-SITE LANDFILL WHICH MEETS THE
DESIGN SPECIFICATIONS OUTLINED IN RCRA.  IT HAS BEEN SHOWN THAT THE ONLY FEASIBLE TREATMENT
TECHNOLOGIES AVAILABLE FOR THIS SITE, INVOLVE TOTAL DESTRUCTION OF THE WASTES, WHICH TAKES IN TO
CONSIDERATION THE PREFERENCE FOR A PERMANENT REMEDY AS STATED IN SECTION 121 OF SARA.

CONCRETE OR ASPHALT SURFACE CAP.  THE RISK OF FAILURE OF A CONCRETE OR ASPHALT CAP IS HIGH DUE
TO THE POTENTIAL FOR FRACTURE FORMATION.

SOIL MIXTURE CAPS.  THIS TECHNOLOGY IS UNPROVEN AND HAS EXTENSIVE MONITORING REQUIREMENTS. 
DEVELOPMENT OF DESSICATION CRACKS COULD CAUSE FAILURE.

TECHNOLOGIES RETAINED

SEVERAL TECHNOLOGIES WERE RETAINED FOR FINAL CONSIDERATION AS ALTERNATIVES FOR REMEDIATING THE
SITE.  THESE INDIVIDUAL TECHNOLOGIES ARE LISTED IN TABLE 13.  IN DEPTH DISCUSSION OF EACH
TECHNOLOGY CAN BE FOUND IN THE FS.



DURING THE FEASIBILITY STUDY PROCESS, THE RETAINED TECHNOLOGIES WERE GROUPED INTO REMEDIAL UNITS
WHICH WOULD ACCOMPLISH SPECIFIC REMEDIAL OBJECTIVES (TABLE 14).  THESE REMEDIAL UNITS WERE THEN
COMBINED TO DEVELOP FULL REMEDIAL ALTERNATIVES WHICH WOULD RESPOND TO THE CONDITIONS 
SURROUNDING THE TOWER CHEMICAL COMPANY SITE.  A TOTAL OF 8 COMPREHENSIVE REMEDIAL ALTERNATIVES
WERE DESIGNED FROM THE VARIOUS TECHNOLOGIES RETAINED AFTER THE SCREENING PROCESS.  EACH OF THE
POSSIBLE ALTERNATIVES WAS ANALYZED BASED ON EFFECTIVENESS, IMPLEMENTABILITY AND COST. A GENERAL
SUMMARY OF THE CONCERNS SURROUNDING EACH TECHNOLOGY IS PRESENTED IN TABLE 15.  IT IS IMPORTANT
TO NOTE THAT THE NO-ACTION ALTERNATIVE IS INCLUDED IN THE 8 ALTERNATIVES CONSIDERED FOR FINAL
REMEDY SELECTION ALTHOUGH IT WAS ELIMINATED DURING THE INITIAL SCREENING PHASE.  THE NO-ACTION
ALTERNATIVE MUST BE INCLUDED AT THIS POINT TO FULLY COMPLY WITH THE LEGAL REQUIREMENTS.

ALTERNATIVE DESCRIPTIONS

ALTERNATIVE 1 - NO ACTION - GROUNDWATER AND SURFACE WATER MONITORING. UNDER THE NO-ACTION
ALTERNATIVE, NO ADDITIONAL REMEDIAL ACTIVITIES WOULD BE PERFORMED.  IMPLEMENTATION OF THIS
ALTERNATIVE WOULD NOT ADDRESS THE REMEDIATION OF THE SITE NOR THE POTENTIAL THREAT TO THE PUBLIC
OR THE ENVIRONMENT VIA THE EXPOSURE PATHWAYS.  HOWEVER, THE MONITORING PROGRAM WOULD PROVIDE
INFORMATION SO THAT POSSIBLE ADVERSE PUBLIC HEALTH OR ENVIRONMENTAL IMPACTS THAT MIGHT ARISE
COULD BE ADDRESSED.  AT THE TOWER SITE, EARLY PHASING OF THE GROUNDWATER/SURFACE WATER
MONITORING PROGRAM SHOULD BE CONSIDERED.  BASED UPON THE CONCLUSIONS OF THE REMEDIAL  
INVESTIGATION (RI), GROUNDWATER CONTAMINATION HAS BEEN DEMONSTRATED IN THE SURFICIAL AQUIFER
WHICH POSES A POTENTIAL THREAT TO THE FLORIDA  AQUIFER.

   CAPITAL COSTS:  $35,000      OPERATIONS AND MAINTENANCE COSTS:  965,000.

ALTERNATIVE 2 - GROUND WATER AND SURFACE WATER MONITORING; ALTERNATE WATER SUPPLY - MUNICIPAL
WATER SUPPLY EXTENSION; TANKS, CONCRETE PADS, AND SOILS REMOVAL.  THIS ALTERNATIVE WOULD INCLUDE
A MONITORING PROGRAM FOR GROUND WATER AND SURFACE WATER AND THE EXTENSION OF THE CLERMONT
MUNICIPAL WATER SUPPLY.  TWO TANKS AND SOME CONCRETE SUPPORT PADS WHICH REMAIN FROM THE
OPERATION OF THE TOWER CHEMICAL COMPANY WOULD ALSO BE REMOVED.  THE CONCENTRATIONS AND TYPES OF
CONTAMINANTS DETECTED IN GROUND WATER COULD POSE A POTENTIAL THREAT TO NEARBY PRIVATE WATER 
SUPPLIES.  IMPLEMENTATION OF THIS ALTERNATIVE WOULD ELIMINATE THIS PROBLEM AT THE SITE, BUT THE
CONTAMINATED GROUND WATER IN THE SURFICIAL AQUIFER WOULD CONTINUE TO REMAIN A POTENTIAL
ENVIRONMENTAL PROBLEM. THIS OPTION WILL ALSO FAIL TO ADDRESS THE THREATS POSED BY DIRECT  
CONTACT WITH CONTAMINATED SOILS.  THE PROPOSED MONITORING PROGRAM SHOULD BE IMPLEMENTED FIRST.

   CAPITAL COSTS:  $546,000     OPERATION AND MAINTENANCE COSTS:  $743,000.

ALTERNATIVE 3 - GROUND WATER AND SURFACE WATER MONITORING; GROUND WATER REMOVAL (MAIN FACILITY)
AND TREATMENT; ALTERNATE WATER SUPPLY - INDIVIDUAL TREATMENT UNITS; TANKS, CONCRETE PAD AND SOIL
REMOVAL.  THIS ALTERNATIVE WOULD INCLUDE THE MONITORING PROGRAM DESCRIBED IN ALTERNATIVE 1,
REMOVAL AND TREATMENT OF CONTAMINATED GROUNDWATER, AND THE INSTALLATION OF INDIVIDUAL TREATMENT
UNITS ON THE TWO PRIVATE WELLS ADJACENT TO OR ON THE SITE.  TWO TANKS AND SOME CONCRETE SUPPORT
PADS WHICH REMAIN FROM THE OPERATION OF THE TOWER CHEMICAL COMPANY WOULD ALSO BE REMOVED.  THE
REMOVAL OF CONTAMINATED GROUNDWATER WOULD ELIMINATE THE POTENTIAL FOR MIGRATION OR INGESTION. 
THE TREATMENT UNITS WOULD PROVIDE A PROTECTED SOURCE OF POTABLE WATER FOR THE DURATION OF THE
GROUND WATER REMOVAL.  THE MONITORING PROGRAM SHOULD BE IMPLEMENTED IN CONJUNCTION WITH THE
GROUND WATER EXTRACTION SYSTEM.  THE INDIVIDUAL TREATMENT UNITS COULD BE INSTALLED WHILE THE
MONITORING WELLS ARE BEING CONSTRUCTED.

   CAPITAL COSTS:  $3,523,000   OPERATION AND MAINTENANCE COSTS:  $907,000.

ALTERNATIVE 4 - GROUND WATER AND SURFACE WATER MONITORING; GROUND WATER REMOVAL AND TREATMENT;
ALTERNATE WATER SUPPLY - INDIVIDUAL TREATMENT UNITS; SOIL/SEDIMENT REMOVAL (OVERFLOW AREA);
EXPLORATION (BURN/BURIAL AREA); SURFACE SOIL REMOVAL; TANKS AND SOIL REMOVAL; AND TANK/SOILS  
REMOVAL; ON-SITE THERMAL DESTRUCTION OF CONTAMINANTS IN THE SOILS.  IN ADDITION TO MONITORING,
GROUNDWATER REMOVAL, WATER TREATMENT, POINT SOURCE RUN-OFF DIVERSION, REMOVAL OF TWO PROCESS
TANKS, AND EXCAVATION AND ON-SITE THERMAL DESTRUCTION OF SOILS FROM THE OVERFLOW AREA, THIS  
ALTERNATIVE WOULD ALSO ADDRESS THE CONCERNS SURROUNDING THE BURN/BURIAL AREA.  THE POINT-SOURCE
DISCHARGES FROM VITA-GREEN, INC. WOULD BE DIVERTED FROM THESE AREAS.  CONTAMINATED SURFACE SOILS



WOULD BE REMOVED AND EXPLORATION FOR BURIED DRUMS IN THE BURN/BURIAL AREA WOULD BE CONDUCTED. 
DEWATERING FOR EXCAVATION CAN BE CONDUCTED SIMULTANEOUSLY WITH THE GROUND WATER RECOVERY
OPERATION.

   CAPITAL COSTS:  $6,788,000   OPERATION AND MAINTENANCE COSTS:  N/A.

ALTERNATIVE 5 - GROUND WATER AND SURFACE WATER MONITORING; GROUND WATER REMOVAL AND TREATMENT;
ALTERNATE WATER SUPPLY - INDIVIDUAL TREATMENT UNITS; SOIL/SEDIMENT REMOVAL (OVERFLOW AND
BURN/BURIAL AREAS); EXCAVATION (FORMER WASTE WATER POND); CAPPING (BURN/BURIAL AREA);  
TANKS/SOILS REMOVAL; AND OFF-SITE DISPOSAL OF SOILS.  IN ADDITION TO MONITORING, GROUNDWATER
REMOVAL, WATER TREATMENT, AND INDIVIDUAL TREATMENT UNITS UNDER THIS ALTERNATIVE, CONTAMINATED
SOIL WOULD BE EXCAVATED FROM THE FORMER WASTEWATER POND AND A CAP WOULD BE INSTALLED OVER THE
BURN/BURIAL AREA.  ALSO, THE SURFACE SOILS AND SEDIMENTS IN THE OVERFLOW AREA WOULD BE REMOVED
FOR OFF-SITE DISPOSALS.  EXCAVATION OF THE FORMER WASTEWATER POND SHOULD BE IMPLEMENTED PRIOR TO
THE INSTALLATION OF THE GROUNDWATER EXTRACTION WELLS.  MONITORING AND GROUNDWATER REMOVAL COULD
BE IMPLEMENTED CONCURRENTLY.

   CAPITAL COSTS:  $10,293,000  OPERATION AND MAINTENANCE COSTS:  $971,000.

ALTERNATIVE 6 - GROUND WATER AND SURFACE WATER MONITORING; GROUND WATER RECOVERY (MAIN FACILITY)
AND TREATMENT; ALTERNATE WATER SUPPLY - INDIVIDUAL TREATMENT UNITS; SOIL/SEDIMENT REMOVAL
(OVERFLOW AREA); EXCAVATION (FORMER WASTE WATER POND AND BURN/BURIAL AREA); TANKS, CONCRETE
PADS, AND SOIL REMOVAL; TANKS/SOILS REMOVAL.  IF THIS ALTERNATIVE WERE IMPLEMENTED, IT WOULD BE
IDENTICAL TO ALTERNATIVE #3 EXCEPT THAT THE BURN/BURIAL AREA WOULD BE EXCAVATED AND THE TWO
TANKS, CONCRETE PADS, AND SOILS WOULD BE REMOVED.  THESE ACTIONS COULD BE PERFORMED IN
CONJUNCTION WITH THE EXCAVATION OF THE FORMER WASTEWATER POND.

   CAPITAL COSTS: $15,440,000  OPERATION AND MAINTENANCE COSTS: $1,367,000.

ALTERNATIVE 7 - GROUND WATER AND SURFACE WATER MONITORING; GROUND WATER REMOVAL (MAIN FACILITY)
AND TREATMENT; ALTERNATE WATER SUPPLY - INDIVIDUAL TREATMENT UNITS; SOIL SEDIMENT REMOVAL
(OVERFLOW AREA); EXCAVATION (FORMER WASTE WATER POND AND BURN/BURIAL AREA); TANKS, CONCRETE PAD,
AND SOIL REMOVAL; POINT SOURCE RUN-OFF DIVERSION; SURFACE SOIL/SEDIMENT REMOVAL (EAST DITCH AND
NORTHEAST OF MAIN ENTRANCE); SOIL REMOVAL (SPRAYFIELD) AND SOIL TREATMENT INCINERATION. THIS
ALTERNATIVE WOULD BE SIMILAR TO ALTERNATIVE #6, EXCEPT THAT SURFACE SOILS WOULD BE REMOVED FROM
THE SPRAYFIELD AND AN AREA NORTHEAST OF THE MAIN ENTRANCE AND THE SEDIMENTS WOULD BE REMOVED
FROM THE EAST DITCH. THE SOILS REMOVED FROM THE SPRAYFIELD WOULD BE INCINERATED ON-SITE AND THE
TREATED SOIL USED AS BACKFILL FOR THAT AREA.  SOIL REMOVAL AND SOIL INCINERATION COULD BE
PERFORMED CONCURRENTLY WITH EXCAVATION OR SOIL REMOVAL FROM THE OVERFLOW AREA.

   CAPITAL COSTS:  $28,219,000  OPERATION AND MAINTENANCE COSTS:  $907,000.

ALTERNATIVE 8 - GROUND WATER AND SURFACE WATER MONITORING; GROUND WATER REMOVAL (MAIN FACILITY)
AND WATER TREATMENT; ALTERNATE WATER SUPPLY - INDIVIDUAL TREATMENT UNITS; SOIL/SEDIMENT REMOVAL
(OVERFLOW AREA); EXCAVATION (FORMER WASTEWATER POND); EXCAVATION (BURN/BURIAL AREA); TANKS,
CONCRETE PADS, AND SOIL REMOVAL; POINT SOURCE RUN-OFF DIVERSION; SURFACE SOIL/SEDIMENT REMOVAL
(EAST DITCH AND NE OF MAIN ENTRANCE); SOIL REMOVAL (SPRAYFIELD) AND OFF-SITE DISPOSAL.  IF THIS
ALTERNATIVE WERE IMPLEMENTED, IT WOULD BE IDENTICAL TO ALTERNATIVE #6 EXCEPT THAT THE SPRAYFIELD
SOILS WOULD BE DISPOSED OF OFF-SITE.

   CAPITAL COSTS:  $21,491,000  OPERATION AND MAINTENANCE COSTS:  $907,000.

ADDITIONAL CONSIDERATIONS

SINCE THE ENACTMENT OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) NEW REQUIREMENTS
HAVE BEEN ENACTED ON THE REMEDIAL RESPONSE OPTIONS AVAILABLE FOR USE AT SUPERFUND SITES.  OF
THESE ENACTMENTS, ONE PORTION OF THE ACT HAS IMPOSED STRINGENT REQUIREMENTS WHICH DIRECTLY
IMPACT THE SELECTION OF A VIABLE REMEDY FOR THE TOWER CHEMICAL SITE. THIS REQUIREMENT (SARA
SECTION 121 (B)) STRONGLY OPPOSES THE SELECTION OF REMEDIAL ACTIONS WHICH DO NOT OFFER PERMANENT
SOLUTIONS OR WHICH INVOLVE THE DISPOSAL OF HAZARDOUS WASTE MATERIALS IN LANDFILLS.



IN ORDER TO RESPOND TO THE "SPIRIT" OF THIS AMENDMENT, EPA COMMISSIONED A STUDY TO FURTHER
ASSESS ON-SITE SOIL TREATMENT TECHNOLOGIES.  THIS EVALUATION IS PRESENTED IN APPENDIX G.  A
TOTAL OF 9 SOIL TREATMENT TECHNOLOGIES WERE ASSESSED (TABLE 16).  OF THESE TECHNOLOGIES, NONE
WERE FOUND TO BE ACCEPTABLE BASED ON THE FOLLOWING ASPECTS:  EFFECTIVENESS, IMPLEMENTABILITY,
AND COST.  THESE REASONS HAVE BEEN PREVIOUSLY DISCUSSED IN THE TECHNOLOGIES ELIMINATED PORTION
OF THIS SECTION.

#CR
SECTION VI
COMMUNITY RELATIONS

COMMUNITY RELATIONS EFFORTS FOR THE TOWER CHEMICAL COMPANY SITE WERE INITIATED IN SEPTEMBER 1984
WHEN EPA COMPLETED THE SITE COMMUNITY RELATIONS PLAN.  AREA RESIDENTS WERE CONTACTED AS PART OF
THE COMMUNITY RELATIONS WORK.  OVERALL, AREA RESIDENTS EXPRESSED CONCERN FOR BOTH HEALTH AND
NON-HEALTH ISSUES.  HOWEVER, THE COMMUNITY INTEREST OVERALL, IN THIS SITE HAS BEEN LIMITED.

AN INFORMATION REPOSITORY WAS ESTABLISHED AT THE COOPER MEMORIAL LIBRARY, NEAR THE SITE.  ALL
FINAL DOCUMENTS, PLUS THE DRAFT REMEDIAL INVESTIGATION (RI) AND DRAFT FEASIBILITY STUDY (FS)
WERE SENT TO THE REPOSITORY TO PROVIDE PUBLIC ACCESS.

IN PREPARATION FOR THE PUBLIC MEETING, A FACT SHEET WAS SENT TO THE INTERESTED PARTIES LISTED IN
THE COMMUNITY RELATIONS PLAN.  THE FACT SHEET PROVIDED INTERESTED PARTIES WITH A SUMMARY OF ALL
REMEDIAL ALTERNATIVES BEING CONSIDERED BY EPA FOR REMEDIATING THE PROBLEMS SURROUNDING THE TOWER
CHEMICAL COMPANY SITE.  ON SEPTEMBER 16, 1986, A PUBLIC MEETING WAS HELD TO DISCUSS THE FINDINGS
OF THE RI/FS.  THE PUBLIC MEETING SERVED TO INITIATE A 3 WEEK PUBLIC COMMENT PERIOD WHICH CLOSED
ON OCTOBER 7, 1986.  ATTENDANCE AT THE PUBLIC MEETING WAS MODERATE.  SEVERAL WRITTEN COMMENTS
WERE RECEIVED DURING THE PUBLIC COMMENT PERIOD.  THESE COMMENTS HAVE BEEN FULLY ADDRESSED IN THE 
RESPONSIVENESS SUMMARY (APPENDIX B), WHICH WAS ALSO PLACED IN THE INFORMATION REPOSITORY.

#OEL
SECTION VII
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

OTHER ENVIRONMENTAL LAWS WHICH MAY BE APPLICABLE OR RELEVANT TO THE REMEDIAL ACTIVITY BEING
PROPOSED FOR THE TOWER CHEMICAL COMPANY SITE ARE:

• SAFE DRINKING WATER ACT
• THE STATE OF FLORIDA ADMINISTRATIVE CODE (FAC); CHAPTER 17-3 - SURFACE WATERS: 

GENERAL CRITERIA
• THE STATE OF FLORIDA ADMINISTRATIVE CODE (FAC); CHAPTER 17-22 - DRINKING WATER

STANDARDS
• THE STATE OF FLORIDA ADMINISTRATIVE CODE (FAC); CHAPTER 17-30 - HAZARDOUS WASTE
• EPA GROUND WATER PROTECTION STRATEGY
• CLEAN WATER ACT (CWA)
• ST. JOHNS WATER MANAGEMENT DISTRICT:  EXTRACTION WELL PERMITS
• RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
• EXECUTIVE ORDER 11988:  FLOODPLAIN MANAGEMENT.

LOCALLY, RESIDENTS OBTAIN THEIR WATER SUPPLIES FROM THE FLORIDAN AQUIFER, WHICH IS POORLY
PROTECTED IN THE SITE VICINITY DUE TO THE PRESENCE OF RELIC SINKHOLES.  THEREFORE, THE MANDATES
OF THE SAFE DRINKING WATER ACT APPLY TO THIS SITE.  THE USE OF TEMPORARY WATER TREATMENT UNITS
ON THE TWO PRIVATE WELLS NEAREST THE SITE WILL INSURE THAT THE WELL USERS WILL HAVE SAFE
DRINKING WATER SUPPLIES UNTIL THE AQUIFER CAN BE FULLY RESTORED BY THE GROUND WATER RECOVERY AND
TREATMENT ACTIVITY.  GROUND WATER CLEAN-UP OPERATIONS ARE CONSISTENT WITH THE GOALS ESTABLISHED
IN THE EPA GROUND WATER PROTECTION STRATEGY (GWPS); FAILURE TO RESPOND TO GROUND WATER
CONTAMINATION COULD THREATEN THE LOCAL DRINKING WATER SUPPLY -- THE FLORIDAN AQUIFER, AND WOULD
LEAD TO DEGRADATION OF THE SURFICIAL AQUIFER.  ALSO, THE GWPS SEEKS FURTHER TO PROTECT
ENVIRONMENTALLY SENSITIVE AREAS SUCH AS THE NEARBY WETLANDS.

THE RECOVERED GROUND WATER WOULD BE TREATED BEFORE BEING DISCHARGED TO THE UNNAMED STREAM NORTH



OF THE SITE.  THE DISCHARGE OF THIS TREATED WATER WILL BE CONDUCTED IN ACCORDANCE WITH THE
REQUIREMENTS OF THE CLEAN WATER ACT, AND IN ACCORDANCE WITH THE REQUIREMENTS OF SURFACE WATER  
CRITERIA SPECIFIED IN THE FLORIDA ADMINISTRATIVE CODE CHAPTER 17-3.061.3(M).

THE GROUND WATER RECOVERY OPERATIONS WILL COMPLY WITH THE SUBSTANTIVE REQUIREMENTS WHICH THE ST.
JOHNS WATER MANAGEMENT DISTRICT MAY DECIDE TO IMPOSE ON GROUND WATER EXTRACTION WELLS THROUGH
THEIR PERMITTING PROCESS.

THE PROPOSED REMEDY WILL ELIMINATE ALL THREATS ARISING FROM THE TOWER CHEMICAL COMPANY
OPERATIONS.  AS A RESULT, THERE WILL BE NO REQUIREMENTS UNDER RCRA FOR LONG TERM SITE
MONITORING.

SURFACE WATERS ARE NOT NOW BEING ADVERSELY IMPACTED BY THE TOWER CHEMICAL COMPANY SITE, HOWEVER,
FAILURE TO ADDRESS GROUND WATER CONTAMINATION WILL ULTIMATELY RESULT IN THE DISCHARGE OF
CONTAMINATED GROUND WATER INTO THE UNNAMED CREEK NORTH OF THE SITE.  THEREFORE, GROUND WATER
RECOVERY AND TREATMENT OPERATIONS ARE NECESSARY TO PREVENT EVENTUAL VIOLATION OF THE FLORIDA
ADMINISTRATIVE CODE CHAPTER 17-3.061.3(M).

DESTRUCTION OF THE CONTAMINATED SOILS BY INCINERATION WILL HAVE TO MEET THE REQUIREMENTS OF
PARTS 264(O) AND 261 APPENDIX 2 OF RCRA, ALONG WITH CHAPTER 17-30 OF THE FLORIDA ADMINISTRATIVE
CODE.  RCRA PART 264(O) GOVERNS ALL ASPECTS OF THE INCINERATOR TEST BURNS, AND RCRA PART 261  
APPENDIX 2 GOVERNS THE EP TOXICITY REQUIREMENTS FOR DISPOSAL OF INCINERATOR ASH.  THE STATE OF
FLORIDA REQUIREMENTS GOVERNING INCINERATION (FAC 17-30) ADOPTS RCRA PART 264(O) WITHOUT FURTHER  
STATE-IMPOSED REGULATIONS.  THEREFORE, INCINERATION ACTIVITIES MUST BE CONDUCTED IN ACCORDANCE
WITH THE APPLICABLE PORTIONS OF RCRA.

THE SOIL AND GROUND WATER CLEAN-UP CRITERIA (APPENDIX D) WERE JOINTLY ESTABLISHED BY EPA AND
FDER, BASED ON THE SUPERFUND PUBLIC HEALTH EVALUATION MANUAL.

THE NATURAL RESOURCE DAMAGE ASSESSMENT CONDUCTED BY THE DEPARTMENT OF THE INTERIOR CONCLUDED
THAT THE OPERATIONS OF THE TOWER CHEMICAL COMPANY SITE MAY HAVE IMPACTED FEDERALLY PROTECTED
TRUSTEE RESOURCES (APPENDIX E).  THERE ARE NO WETLANDS CURRENTLY BEING THREATENED BY THE SITE,
NOR WILL THE REMEDIAL ACTION BEING PROPOSED FOR THIS SITE CREATE SUCH A THREAT; HOWEVER, FAILURE
TO TAKE REMEDIAL ACTION AT THIS SITE WILL EVENTUALLY CAUSE THE CONTAMINANTS TO INVADE ALL PARTS
OF THE LOCAL ECOSYSTEM.  THE SITE IS ABOVE THE 500-YEAR FLOODPLAIN (FIGURE 25).

#RA
SECTION VIII
RECOMMENDED ALTERNATIVE

SELECTED REMEDY

THE RECOMMENDED ALTERNATIVE FOR THE TOWER CHEMICAL COMPANY SITE CONSISTS OF REMOVAL AND
TREATMENT OF CONTAMINATED GROUND WATER, PROVISION OF INDIVIDUAL TREATMENT UNITS FOR TWO PRIVATE
WELLS IN THE IMMEDIATE SITE VICINITY, REMOVAL AND INCINERATION OF CONTAMINATED SURFACE SOILS
FROM BOTH THE OVERFLOW AREA AND PORTIONS OF THE BURN/BURIAL AREA OF THE SITE, PILOT EXCAVATION
OF THE BURN/BURIAL AREA TO DETERMINE THE COMPOSITION OF THE MAGNETIC ANOMALY, REMOVAL OF THE TWO
TANKS, CONCRETE PADS, AND CONTAMINATED SOILS, AND POINT SOURCE RUN-OFF DIVERSION.  THIS IS  
ALTERNATIVE 4, AS OUTLINED IN SECTION V OF THIS DOCUMENT.

THE GROUND WATER RECOVERY OPERATION WILL REQUIRE THE REMOVAL OF APPROXIMATELY 100,000,000
GALLONS OF CONTAMINATED WATER FROM UNDER THE SITE.  THE RECOVERED GROUND WATER WILL BE TREATED
BY A COMBINATION OF FLOW EQUALIZATION, CHROMIUM REDUCTION, PRECIPITATION, FILTRATION, AND  
ACTIVATED CARBON PROCESSES IN AN ON-SITE TREATMENT FACILITY AS ILLUSTRATED IN FIGURE 26. 
SURFACE WATER DISCHARGE OF THE TREATED WATER WILL BE THE DISPOSAL METHOD USED FOR THIS SITE. 
THE GROUND WATER WILL BE RECOVERED UNTIL SAMPLING EFFORTS INDICATE THAT THE CRITERIA PRESENTED  
IN TABLE 17 ARE ACHIEVED, AS FULLY AS IS POSSIBLE GIVEN THE CURRENT STATE-OF-THE-ART ANALYTICAL
CAPABILITIES.  PRIOR TO DISCHARGE OF THE TREATED EFFLUENT TO THE SURFACE WATER SYSTEM, SAMPLES
WILL BE COLLECTED TO CONFIRM THAT THE EFFLUENT MEETS THE CLEAN-UP CRITERIA.  THE GROUND WATER
RECOVERY OPERATIONS WILL ALSO SERVE TO "FLUSH OUT" MOBILE COMPOUNDS WHICH REMAIN BURIED AT DEPTH



BELOW THE FORMER WASTEWATER POND.

SUBSEQUENTLY, A COMPLETE HSL SCAN WILL BE PERFORMED TO DETERMINE IF THERE ARE ANY REMAINING
PRIORITY POLLUTANTS IN ELEVATED CONCENTRATIONS WHICH SHOULD BE ADDRESSED.  SINCE PRIMARY AND
SECONDARY DRINKING WATER STANDARDS COVER ONLY A SMALL PERCENTAGE OF PARAMETERS ON THE LIST, ALL  
DETECTED PRIORITY POLLUTANTS WILL BE CONSIDERED IN EVALUATING WHETHER FURTHER GROUNDWATER
RECOVERY AND TREATMENT WILL BE NECESSARY.  THE APPROPRIATE FLOW RATE AND EFFECTIVE CONCENTRATION
LIMITS WILL BE EVALUATED AND DETERMINED DURING THE REMEDIAL DESIGN PHASE SO THAT THE SURFACE
WATER CRITERIA SPECIFIED IN SECTION 17-3 OF THE FLORIDA ADMINISTRATIVE CODE ARE NOT VIOLATED. 
THIS WILL PROVIDE ASSURANCE THAT SURFACE WATER DISPOSAL OF THE TREATED GROUND WATER WILL NOT
ADVERSELY IMPACT THE ENVIRONMENT OF THE UNNAMED STREAM OR LAKE APOPKA.

INDIVIDUAL WATER TREATMENT UNITS WILL BE PROVIDED FOR TWO PRIVATE WELLS IN THE SITE VICINITY TO
PREVENT POTENTIAL EXPOSURE TO GROUND WATER CONTAMINANTS SHOULD THE CONTAMINANTS MIGRATE INTO THE
FLORIDAN AQUIFER PRIOR TO COMPLETION OF THE GROUNDWATER RECOVERY ACTION.  THE TREATMENT UNITS
WILL BE INSTALLED ON THE PRIVATE WATER SUPPLY WELL BEING USED BY EMPLOYEES OF THE VITA-GREEN
COMPANY, WHOSE WATER SUPPLY WELL IS ON THE SITE PROPERTY AND TO THE WELL OWNED BY MR. CHARLES
HUBBARD, WHO IS LOCATED IMMEDIATELY ADJACENT TO THE SITE AND WHOSE WATER SUPPLY WELL IS DOWN
GRADIENT FROM THE CONTAMINANT PLUME.  THE INDIVIDUAL TREATMENT UNITS WILL BECOME OBSOLETE ONCE
THE GROUNDWATER RECOVERY OPERATION REACHES THE SPECIFIED CLEAN-UP GOALS.

SURFACE SOIL REMOVAL WILL OCCUR IN THE OVERFLOW AREA OF THE FORMER WASTE WATER POND, IN PORTIONS
OF THE BURN/BURIAL AREA, AND IN THE STORAGE TANK AREA WHERE THE COP-O-CIDE CONTAMINATED SOILS
ARE FOUND.  REMOVAL WILL CONTINUE UNTIL THE SOIL CLEAN-UP CRITERIA LISTED IN TABLE 18 ARE
REACHED.  IT IS EXPECTED THAT APPROXIMATELY 4000 CUBIC YARDS OF SOILS ARE CONTAMINATED IN EXCESS
OF THESE CLEAN-UP CRITERIA.  AFTER COMPLETION OF THE EXCAVATION, A CONFIRMATION SOIL SAMPLING
ACTION WILL BE CONDUCTED TO CONFIRM THE SUCCESS OF THE REMOVAL OPERATION.

CONTAMINATED SOILS WILL BE TREATED ON-SITE BY THERMAL DESTRUCTION OF THE CONTAMINANTS.  THE
REMEDIAL DESIGN PHASE WILL INCLUDE A TEST BURN TO DETERMINE OPTIMUM OPERATING EFFICIENCIES FOR
THE THERMAL DESTRUCTION UNIT AND TO DETERMINE THE FATE OF THE RESIDUALS.  IF THE UNTREATED 
RESIDUALS CAN MEET THE RCRA DE-LISTING REQUIREMENTS FOR HAZARDOUS WASTES, THE RESIDUALS WILL BE
BACKFILLED ON-SITE.  CONVERSELY, IF THE UNTREATED RESIDUALS FAIL TO MEET THE RCRA DE-LISTING
REQUIREMENTS, AN APPROPRIATE TREATMENT TECHNOLOGY WILL BE SELECTED AND APPLIED TO THE RESIDUAL
MATERIALS.

PILOT EXCAVATION OF THE BURN/BURIAL AREA WILL BE CONDUCTED IN ORDER TO CONFIRM OR NEGATE
ANECDOTAL INFORMATION THAT ADDITIONAL BURIED DRUMS ARE LOCATED IN THAT AREA.  THE EXCAVATION
PLAN DEVELOPED DURING THE REMEDIAL DESIGN WILL PROVIDE FOR PROPER DESTRUCTION OF ANY DRUM
CONTENTS WHICH MAY BE FOUND DURING THIS ACTIVITY USING THE SAME THERMAL DESTRUCTION UNIT BEING
UTILIZED FOR SOIL CLEAN-UP.

POINT SOURCE RUN-OFF DIVERSION WILL BE DESIGNED TO ADDRESS THE RUN-OFF EMANATING FROM THE MAIN
BUILDING ROOF AND VITA-GREEN WASHDOWN WATERS WHICH NOW TRAVERSE THE OVERFLOW AREA WHICH ARE
GENERATED WHEN THE MAIN BUILDING FLOOR IS RINSED OFF.  THESE WATERS WILL BE DIVERTED TOWARDS THE
UNNAMED STREAM.  THIS ACTIVITY WILL REDUCE THE POTENTIAL FOR EROSION OF THE SITE SOILS. 
REVEGETATION AND REGRADING OF THE OVERFLOW AREA, TANK SPILLAGE AREA, AND THE BURN/BURIAL AREA
WILL ALSO BE CONSIDERED AS A NECESSARY PART OF THIS ACTIVITY TO MINIMIZE FUTURE EROSION.

THE TWO STORAGE TANKS WHICH ARE LEFT OVER FROM THE TOWER CHEMICAL COMPANY OPERATIONS AND NEARBY
CONCRETE PADS WILL BE DECONTAMINATED ON-SITE.  THE DECONTAMINATED TANKS WILL BE RECYCLED, AND
THE DECONTAMINATED CONCRETE PADS WILL BE BACKFILLED ON-SITE.  THE FIRST STORAGE TANK IS LOCATED
AT THE NORTHERNMOST CORNER OF THE MAIN BUILDING AND IS IN A VERTICAL POSITION.  THE SECOND
STORAGE TANK IS LOCATED WEST OF THE BURN/BURIAL AREA AND IS IN A HORIZONTAL POSITION.  THE
CONCRETE PADS ARE ALONG THE NORTHWESTERN WALL OF THE MAIN BUILDING.

SINCE THIS REMEDY WILL REMOVE ALL CONTAMINANTS OF CONCERN FROM THE SITE TO LEVELS BELOW THE
ESTABLISHED CLEAN-UP CRITERIA, IT WILL NOT BE NECESSARY TO UNDERGO LONG TERM MONITORING OF THE
GROUND WATER OR THE SURFACE WATER.  MONITORING EFFORTS WILL BE LIMITED TO CONFIRM THE SUCCESS OF
THE REMEDIAL ACTION AND TO ASSESS THE IMPACT THAT IMPLEMENTATION OF THE PROPOSED REMEDY HAS ON



THE SURROUNDING AREA DURING THE PERIOD OF IMPLEMENTATION.

THE SELECTED REMEDY IS EXPECTED TO COST APPROXIMATELY 6.8 MILLION DOLLARS.  THE STATE OF FLORIDA
HAS INSTITUTED A PROGRAM FOR ADDRESSING THE PROBLEMS POSED BY UNCONTROLLED HAZARDOUS WASTE
SITES.  THIS PROGRAM IS DESIGNED ON THE CERCLA MODEL AND IS OPERATED SIMILARLY TO SUPERFUND  
THROUGH THE FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION.  THE STATE OF FLORIDA HAS AGREED TO
FUND 10% OF THE COST FOR IMPLEMENTING THE SELECTED REMEDIAL ACTION (APPENDIX I).  A SUMMARY OF
THE COST ESTIMATE FOR THE PROPOSED REMEDY IS PRESENTED IN APPENDIX J.

TABLE 19 SHOWS ALL ALTERNATIVES EVALUATED FULLY FOR THIS SITE AND THE BASIS ON WHICH EACH
ALTERNATIVE IS REJECTED.

STATEMENT OF COMPLIANCE WITH SECTION 121 OF SARA

THE REMEDY PROPOSED FOR THE TOWER CHEMICAL COMPANY SITE IS THE MOST EFFECTIVE ALTERNATIVE IN
TERMS OF REMOVING THE THREATS POSED BY THE SITE, AND IS CONSIDERED THE MOST EFFECTIVE CHOICE
GIVEN THE CURRENT STATE OF CLEAN-UP TECHNOLOGIES.  THIS REMEDY IS A COST-EFFECTIVE REMEDY  
WHICH ACHIEVES A 10-6 PUBLIC HEALTH PROTECTION LEVEL AND WILL REMOVE THE THREATS THIS SITE POSES
TO THE ENVIRONMENT.  THE REMEDY WILL PROVIDE PROTECTION WHICH WILL MEET ALL APPLICABLE,
RELEVANT, AND APPROPRIATE REQUIREMENTS, AND IS COST-EFFECTIVE.  FINALLY, THE REMEDY UTILIZES  
PERMANENT TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.

#OM
SECTION IX
OPERATIONS AND MAINTENANCE

OPERATIONS AND MAINTENANCE CONSIDERATIONS FOR THE SELECTED REMEDY AT THE TOWER CHEMICAL COMPANY
SITE WILL BE LIMITED.  THERE WILL BE NO LONG TERM MONITORING RELATED TO THE SOILS CONTAMINATION
SINCE ALL SOILS WHICH EXCEED THE CLEAN-UP CRITERIA WILL BE REMOVED FROM THE SITE.  ONCE THE  
GROUND WATER REMOVAL OPERATIONS ARE COMPLETE THERE WILL BE NO LONG TERM MONITORING REQUIRED TO
MONITOR THE GROUNDWATER QUALITY.  THE GROUND WATER REMOVAL OPERATION WILL BE PERMANENTLY
EFFECTIVE SINCE THERE WILL NO LONGER BE ANY SOILS TO RECONTAMINATE THE SURFICIAL AQUIFER OR THE  
FLORIDAN AQUIFER.  HOWEVER, IT IS EXPECTED THAT ANY GROUNDWATER REMOVAL ACTION IS EXPECTED TO
TAKE AN EXTENDED PERIOD OF TIME DEPENDING ON THE DESIGN OF THE GROUND WATER RECOVERY SYSTEM.

IT WILL BE NECESSARY TO MAINTAIN THE GROUNDWATER RECOVERY SYSTEM UNTIL THE REMOVAL OPERATIONS
ARE COMPLETE, BUT THIS WILL BE PART OF AN ONGOING REMEDIAL RESPONSE.  UNDER SECTION 121 OF SARA,
GROUNDWATER RECOVERY ACTIVITIES ARE CONSIDERED PART OF THE REMEDIAL ACTION FOR THE FIRST 10  
YEARS OF OPERATION OR UNTIL THE GROUNDWATER RECOVERY OPERATION IS COMPLETE, WHICHEVER OCCURS
FIRST.

EPA WILL PROVIDE O&M, IF IT LATER BECOMES NECESSARY, FOR A PERIOD OF ONE YEAR, AFTER WHICH THE
STATE OF FLORIDA WILL ASSUME RESPONSIBILITY FOR THE SITE.

#SCH
SECTION X
PROJECT SCHEDULE

THE SCHEDULE FOR THE RD/RA PHASES OF THE TOWER CHEMICAL COMPANY SITE REMEDIATION ARE DEPENDENT
ON THE SUCCESS OF ENFORCEMENT NEGOTIATIONS. IF THE PRPS AGREE TO UNDERTAKE RD/RA, THE SCHEDULE
WILL BE NEGOTIATED TO ACCOMMODATE EPA, FDER, AND THE PRPS.



HOWEVER, IF NEGOTIATIONS WITH THE PRP ARE UNSUCCESSFUL, EPA WILL FOLLOW THE SCHEDULE OUTLINE
BELOW:
                                                           DATE FOR
           SCHEDULE LANDMARK                            IMPLEMENTATION

   1. FINALIZATION OF THE ROD                              06/30/87

   2. COMPLETE ENFORCEMENT NEGOTIATIONS                    08/15/87

   3. INITIATE DESIGN                                      09/01/87

   4. COMPLETE DESIGN                                      06/01/88

   5. AWARD/AMEND SUPERFUND STATE CONTRACT
      (AND IAG) FOR CONSTRUCTION                           07/01/88

   6. INITIATE CONSTRUCTION                                07/15/88

   7. INITIATE GROUNDWATER RECOVERY OPERATION              07/15/88

   8. COMPLETE CONSTRUCTION                                07/15/90

   9. COMPLETE GROUNDWATER RECOVERY OPERATION              07/15/93.

#FA
SECTION XI
FUTURE ACTIONS

SUCCESSFUL IMPLEMENTATION OF THE SELECTED REMEDY WILL ULTIMATELY REMOVE THE TOWER CHEMICAL
COMPANY SITE FROM UNDER THE JURISDICTION OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION, AND LIABILITY ACT (CERCLA) AND AS AMENDED BY THE SUPERFUND AMENDMENTS AND
REAUTHORIZATION ACT (SARA).  IMPLEMENTATION OF THE SELECTED REMEDY WILL PROVIDE A PERMANENT
SOLUTION TO THE PROBLEMS SURROUNDING THIS SITE AND WILL REQUIRE NO SUBSEQUENT ACTIONS UNDER
CERCLA OR SARA.

IT WILL BE NECESSARY TO CONFIRM THE EFFICIENCY OF THE GROUNDWATER RECOVERY SYSTEM TO INSURE THAT
THE CONCENTRATION LEVELS OF MOBILE COMPOUNDS IN THE CONTAMINATED SOILS ARE BEING REDUCED TO
LEVELS OF NO CONCERN.  THE ESTIMATED TIME TO REMOVE ALL CURRENTLY EXISTING CONTAMINATED
GROUNDWATER IS 4 YEARS AFTER INITIATION OF THE GROUNDWATER RECOVERY SYSTEM.

AT THE TIME THAT THE GROUNDWATER RECOVERY OPERATION IS COMPLETED, IT WILL BE NECESSARY TO
ANALYZE THE RESIDUAL CONTAMINANT CONCENTRATIONS WHICH WILL REMAIN IN THE BURIED SEDIMENTS BELOW
THE FORMER WASTE WATER PONDS.  THE GROUNDWATER REGIME WILL BE ALLOWED TO RE-EQUILIBRATE FOR TWO
YEARS AFTER COMPLETION OF THE GROUNDWATER RECOVERY OPERATION.  AFTER TWO YEARS, THE GROUNDWATER
IN THE VICINITY OF THE FORMER WASTE WATER POND WILL BE RESAMPLED TO IDENTIFY THE IMPACTS, IF
ANY, WHICH THE RESIDUAL SOIL CONTAMINATION WILL HAVE ON THE GROUNDWATER ENVIRONMENT.
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                                    TABLE 7
              MAXIMUM CONCENTRATIONS OF ALL CONTAMINANTS FOUND IN
                     SAMPLES COLLECTED FROM PONDS IN THE
                         SPRAY IRRIGATION FIELD AREA

                                                         SPRAY IRRIGATION
   PARAMETER (UG/L)                                         FIELD PONDS

   BIS(2-ETHYLHEXYL)PHTHALATE                                     -
   ACETONE                                                       50 J
   CARBON DISULFIDE                                               2 J
   CHROMIUM                                                       6
   LEAD                                                           9 J
   ZINC                                                           -
   ALUMINUM                                                     410
   MANGANESE                                                      -
   IRON                                                         200

   SAMPLE LOCATIONS                                       SW-02, SW-05

   J ESTIMATED VALUE
   - MATERIAL ANALYZED FOR BUT NOT DETECTED.



                                    TABLE 9
      MAXIMUM CONCENTRATIONS OF ALL CONTAMINANTS FOUND IN POND SEDIMENTS,
                            SPRAY IRRIGATION FIELD

                        CONTROL     SPRAYFIELD    WEST POND   EAST POND
   PARAMETER (UG/L)      SOIL         SOIL        SEDIMENT    SEDIMENT

   HEXADECANOIC ACID       -          500 JN      1,000 JN        R
   TOLUENE                 -           20 J          64           -
   BARIUM                6,100        2,500        8,200          -
   CADMIUM                650           -            28           -
   CHROMIUM             14,000      2,350 J         500 J       300 J
   COPPER               51,000      12,000         2,000 J     1,000 J
   LEAD                  9,400       2,900         1,000 J      900 J
   SELENIUM                -            -            240          -
   VANADIUM                -         1,900           800        400 J
   ZINC                 81,000       5,900            -         700
   ALUMINUM            1,800,000    1,450,000 J    260,000     530,000
   MANGANESE            82,000       15,000          600          -
   IRON                2,600,000    960,000 J      160,000      34,000
   SAMPLE LOCATIONS      SO-01     SO-05, SO-12     SE-02       SE-05
                                      SO-19

   -  MATERIAL ANALYZED FOR BUT NOT DETECTED
   J  ESTIMATED VALUE
   N  PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
   R  DATA INVALID.



   TABLE 11. ALL TECHNOLOGIES CONSIDERED FOR REMEDIAL RESPONSE AT THE TOWER
             CHEMICAL COMPANY SITE

   GROUND WATER

   - ALTERNATE WATER SUPPLY - MUNICIPAL WATER SUPPLY EXTENSION
   - ALTERNATE WATER SUPPLY - BOTTLED WATER
   - ALTERNATE WATER SUPPLY - INDIVIDUAL TREATMENT UNITS

   - GROUND WATER BARRIER
   - GROUND WATER REMOVAL
   - GROUND WATER TREATMENT

   SURFACE WATER

   - SURFACE WATER REMOVAL
   - SURFACE WATER DIVERSION
   - POINT SOURCE RUNOFF DIVERSION

   SOILS AND SEDIMENTS

   - SURFACE CAPPING - CLAY OR SYNTHETIC MEMBRANE
   - SURFACE CAPPING - CONCRETE OR ASPHALT
   - SURFACE CAPPING - SOIL MIXTURES
   - EXCAVATION
   - SURFACE SOIL/SEDIMENT REMOVAL
   - ON-SITE DISPOSAL
   - OFF-SITE DISPOSAL
   - SOIL TREATMENT - SOIL FLUSHING/SOIL WASHING
   - SOIL TREATMENT - BIODEGRADATION
   - SOIL TREATMENT - ACTIVATED CARBON
   - SOIL TREATMENT - LIME-FLY ASH POZZOLAN PROCESS
   - SOIL TREATMENT - POZZOLAN-PORTLAND CEMENT
   - SOIL TREATMENT - THERMOPLASTIC MICROENCAPSULATION
   - SOIL TREATMENT - MACROENCAPSULATION
   - SOIL TREATMENT - INCINERATION

   OTHER

   - NO ACTION
   - MONITORING
   - RESIDENT RELOCATION
   - TANKS AND CONCRETE PAD REMOVAL
   - SURFACE REGRADING AND REVEGETATION.



   TABLE 12. TECHNOLOGIES ELIMINATED DURING THE TOWER CHEMICAL COMPANY SITE
             SCREENING PROCESS

   TECHNOLOGIES ELIMINATED                  REASON

   GROUND WATER TECHNOLOGIES

   ALTERNATIVE WATER SUPPLY - BOTTLED       INCONVENIENT TO RESIDENTS; DOES
   WATER                                    NOT PREVENT DERMAL EXPOSURE

   SURFACE WATER REMOVAL                    NOT WARRANTED BASED ON RI DATA

   SURFACE WATER DIVERSION                  NOT WARRANTED BASED ON RI DATA

   GROUND WATER BARRIERS                    FAIL TO PREVENT VERTICAL
                                            MIGRATION OF GROUND WATER

   SOIL TREATMENT TECHNOLOGIES

   SOIL FLUSHING/SOIL WASHING               HIGH NATURAL METALS CONTENT IN
                                            SOILS PREVENTS EFFECTIVE USE

   BIODEGRADATION                           FAILS TO ADDRESS METALS
                                            CONTAMINATION

   ACTIVATED CARBON                         POTENTIAL DEVELOPMENT OF
                                            LEACHATE; LONG TERM MONITORING
                                            REQUIRED

   LIME-FLY ASH POZZOLAN PROCESS            EXPANDS MATERIAL VOLUME;
                                            INCREASES WASTE DISPOSAL
                                            RESOURCE NEEDS

   POZZOLAN-PORTLAND CEMENT PROCESS         EXPANDS MATERIAL VOLUME;
                                            INCREASES WASTE DISPOSAL
                                            RESOURCE NEEDS

   THERMOPLASTIC MICROENCAPSULATION         INCREASED COST WITHOUT
                                            PRODUCING HEALTH OR
                                            ENVIRONMENTAL GAINS; EXPENSIVE

   MACROENCAPSULATION                       INCREASED COST WITHOUT
                                            PRODUCING HEALTH OR
                                            ENVIRONMENTAL GAINS; EXPENSIVE

   ON-SITE DISPOSAL                         SEE TEXT

   CONCRETE OR ASPHALT CAP                  HIGH FAILURE POTENTIAL

   SOIL MIXTURE CAP                         HIGH FAILURE POTENTIAL

   NO ACTION                                FAILS TO ADDRESS POTENTIAL
                                            THREATS TO THE PUBLIC HEALTH,
                                            WELFARE AND THE ENVIRONMENT.



   TABLE 13. TECHNOLOGIES RETAINED FOR FINAL CONSIDERATION TO REMEDIATE THE
             TOWER CHEMICAL COMPANY SITE

   - GROUND WATER MONITORING

   - MUNICIPAL WATER SUPPLY EXTENSION

   - INDIVIDUAL TREATMENT UNITS

   - TANKS AND CONCRETE PAD REMOVAL

   - POINT SOURCE RUNOFF DIVERSION

   - CAPPING - SYNTHETIC MEMBRANE

   - SURFACE REGRADING AND REVEGETATION

   - SURFACE SOIL/SEDIMENT REMOVAL

   - GROUND WATER REMOVAL

   - EXCAVATION

   - WATER TREATMENT TECHNOLOGIES

   - SOIL INCINERATION

   - OFF SITE DISPOSAL.



   TABLE 14. REMEDIAL UNITS AND OBJECTIVES

   - GROUND WATER/SURFACE              - ESTABLISH BASE LINE DATA; IDENTIFY
     WATER MONITORING                    CHANGES IN THE SITE CONDITIONS;
                                         DETERMINE EFFECTIVENESS OF REMOVAL
                                         ACTIONS

   - GROUND WATER REMOVAL (MAIN        - PREVENT MIGRATION OF GROUND WATER
     FACILITY)/INDIVIDUAL TREATMENT      CONTAMINANTS AND ACCIDENTAL
     UNITS/WATER TREATMENT/DISCHARGE     INGESTION OF CONTAMINATED GROUND
                                         WATER

   - MUNICIPAL WATER SUPPLY            - PREVENT ACCIDENTAL INGESTION OF
     EXTENSION                           CONTAMINATED GROUND WATER

   - CAPPING (BURN/BURIAL AREA)/POINT  - PREVENT DIRECT CONTACT WITH SOILS;
     SOURCE RUNOFF DIVERSION             REDUCE LEACHATE TO GROUND WATER;
                                         ELIMINATE EROSION OF CONTAMINATED
                                         SOILS

   - SOIL/SEDIMENT REMOVAL (N.E. OF    - PREVENT DIRECT CONTACT WITH SOILS;
     MAIN ENTRANCE AND EAST DITCH);      ELIMINATE EROSION OF CONTAMINATED
     WATER TREATMENT/OFFSITE DISPOSAL    SOILS

   - SOIL/SEDIMENT REMOVAL (OVERFLOW   - PREVENT DIRECT CONTACT WITH SOILS;
     AREA)/POINT SOURCE RUNOFF           ELIMINATE EROSION OF CONTAMINATED
     DIVERSION/OFFSITE DISPOSAL          SOILS

   - SURFACE SOIL REMOVAL/OFFSITE      - PREVENT DIRECT CONTACT WITH SOILS;
     DISPOSAL                            ELIMINATE EROSION OF CONTAMINATED
                                         SOILS

   - SOIL REMOVAL/ONSITE INCINERATION  - REDUCE SURFACE SOIL CONTAMINATION;
                                         REMOVE SOURCE OF GROUNDWATER
                                         CONTAMINATION; PREVENT DIRECT
                                         CONTACT WITH SOILS

   - TANKS, CONCRETE PADS, AND SOIL    - PREVENT DIRECT CONTACT WITH
     REMOVAL/OFFSITE DISPOSAL            CONTAMINANTS; ELIMINATE POTENTIAL
                                         THREAT TO GROUND WATER

   - EXCAVATION (FORMER WASTE WATER    - ELIMINATE POTENTIAL THREAT TO
     POND)/POINT SOURCE RUNOFF           GROUND WATER AND DERMAL EXPOSURE
     DIVERSION/OFFSITE DISPOSAL          TO SOILS

   - EXCAVATION (BURN/BURIAL AREA)/    - ELIMINATE POTENTIAL THREAT TO
     POINT SOURCE RUNOFF DIVERSION/      GROUND WATER
     OFFSITE DISPOSAL

   - SOIL REMOVAL (SPRAY FIELD)/       - ELIMINATE EROSION OF CONTAMINATED
     OFFSITE DISPOSAL                    SOIL; PREVENT DIRECT CONTACT WITH
                                         SOILS.



   TABLE 16. SOIL TREATMENT TECHNOLOGIES ASSESSED

   - SOIL FLUSHING/SOIL WASHING

   - BIODEGRADATION

   - ACTIVATED CARBON

   - LIME-FLY ASH POZZOLAN PROCESS

   - POZZOLAN-PORTLAND CEMENT PROCESS

   - THERMOPLASTIC MICROENCAPSULATION

   - MACROENCAPSULATION

   - INCINERATION.



   TABLE 17. TARGET CLEAN-UP LEVELS FOR GROUND WATER CONTAMINATION AT THE
             TOWER CHEMICAL COMPANY SITE

                         FLORIDA         MAXIMUM        TARGET
                      GROUND WATER      OBSERVED       CLEAN-UP
   INDICATOR            STANDARD      CONCENTRATION     LEVEL
   CHEMICAL              (UG/L)          (UG/L)         (UG/L)     SOURCE

   ARSENIC                 50             2,000          0.05        FAC
   NICKEL                  NA               550          350          HA
   CHROMIUM                50             1,100          0.05        FAC

   ALPHA-BHC               NA              0.21          0.05        MDL
   CHLOROFORM              NA             2,000             5        MDL
   DDT                     NA                ND          0.01        CAG

   CHLOROBENZILATE         NA                40          1.0         ACL
   DICOFOL                 NA               700          1.0         ACL

   MCL = MAXIMUM CONTAMINANT LEVELS SET BY SDWA
    HA = OFFICE OF DRINKING WATER HEALTH ADVISORY
   MDL = MINIMUM DETECTION LIMIT ESTABLISHED FOR THE CONTRACT LABORATORY
         PROGRAM (CLP); PROVIDED FOR COMPOUNDS WHICH HAVE 10-6 HEALTH BASED
         CRITERIA BELOW DETECTION LEVELS
    NA = NO NUMERICAL STANDARD EXISTS
   FAC = FLORIDA ADMINISTRATIVE CODE CHAPTER 17-3; SURFACE WATER:  GENERAL CRITERIA
   ACL = ALTERNATE CONCENTRATION LIMIT CALCULATED BY THE REGION IV REGIONAL
         EXPERT TOXICOLOGIST; BASED ON 10-6 HEALTH RISK LEVELS.

   TABLE 18. TARGET CLEAN-UP LEVELS FOR SOIL CONTAMINATION AT THE TOWER
             CHEMICAL COMPANY SITE; BASED ON 10-6 HUMAN HEALTH RISKS

   INDICATOR                MAXIMUM OBSERVED                TARGET CLEAN-UP
   CHEMICAL               CONCENTRATION (MG/KG)              LEVEL (MG/KG)

   COPPER                         800                             100
   LEAD                           600                             100

   ARSENIC                          8.4                             5
   DDT                             37                              35.


